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SATISFIES THE MOST EXACTING REQUIREMENTS 


RESEARCH POLARIZING MICROSCOPE 


DIALUX-POL 


The new LEITZ DIALUX-pol is the most advanced, universal polar- 
izing research microscope ever manufactured. It was designed for 
the geologist, minerologist, petrographer, paleontologist, and the 
industrial research microscopist. 

The DIALUX-pol maintains the principle of interchangeability, 
famous with all LEITZ precision instruments, so that it is readily 
used for transmitted light as well as for reflected-polarized light. 
With the simple addition of a connecting bar, it provides synchro- 
nous rotation of polarizer and analyzer. 

In addition to a built-in light source and condenser system, the 
DIALUX-pol features many other operational advantages: unique 
single-knob control of both coarse and fine adjustment by altera- 
tion of the stage height (and not the tube), thus focusing with 
maximum operational ease. 

Within seconds, the DIALUX-pol, through LEITZ accessories, con- 
verts for photography (through combined monocular-binocular 
tube and Leica camera), for ore microscopy (through vertical 
illuminator), or will accommodate the LEITZ Universal Stage, 
Sodium Vapor Lamp, and other facilities. 


@ monocular or binocular vision 
@ combination tube FS for photography 


® synchronous polarizer-analyzer rotation 
upon request 


@ dual coarse and fine focusing 


@ built-in light source; 6-volt, 2.5-amp, vari- 
able intensity 


®@ vertical illumination for ore microscopy 
®@ polarizing filters or calcite prisms 


@ adaptable to all universal stage methods 


Send for the DIALUX-pol information bulletin— 
then see and examine this fine instrument for 
yourself, 


E. LEITZ, INC. 
468 Park Avenue South, New York 16,N.Y. SC-85 


Please send me the LEITZ DIALUX-pol brochure. 


Name 


Street 


City. Zone. State. 


25158 
€. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 


Oistributors of the worid-famous products of 
Ernst Leitz G.m.b.H.,Wetzlar, Germany—Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES PROJECTORS . MICROSCOPES BINOCULARS 
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In this age of missiles, space ships and rockets; it Is gratifying to see Bee bioche 
cals travel throughout the world. Leading ¥¢ investigators from all ove 
the globe have come to rely upon our high: qual ow prices and speedy servi 
Our stocks include over 300 Amino Acids + Over 

Peptides, * Over 200 Nucleoproteins, Purines, Py: Yous 

dines - ‘Miscellaneous Biochemicals - Vitamir CATALOG. 
Enzymes-Crystalline, Purified Growth F Containing more than 

Test Materials - Carbohydrates Purified Proteins 

Substances. 3 ORGANIZATION 


NUTRITIONAL 
BIOCHEMICALS CORPORATION 


21010 MILES AVENUE . CLEVELAND 28, OHIO 


SCIENCE is published weekly ~, AAAS, 1515 NW, Washington 5, D.C. Second-class postage paid at D.C., and 
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75¢ 
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of power 


A many-ampere source of ions, this device is believed to be the most powerful in 
operation in any laboratory. Already it is providing new insight into thermonuclear 
fusion. It may lead to new concepts in propulsion including a method of produci . 
thrust for missions beyond the earth’s atmosphere. 7 I in many areas... 

Accomplishments like this are the result, we believe, of a unique research environ- 1 Chemical Kinetics 
ment. Among other things, we encourage independence of scientific thought and | Fuel and Combustion Analysis 
action. And, we make determined efforts to free scientists from tedious routine — | Thermodynamic Cycle Analysis 
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help direet their full mental powers towards scientific achievement. | Space Mechanics | 

Complex calculations, for instance, are handled by the nation’s largest industrial 1 Electrical Propulsion l 

computational facility. Unusual assistance — at operational and theoretical levels— | Plasma Physics | 

is available from outstanding leaders in other disciplines. | Gaseous Electronics | 

We believe that this combination of facilities and services is unequaled. If you are | Vehicle Trajectory and | 

interested in corporate-sponsored studies into the fundamental nature of matter in | Performance Analysis | 

an environment where success comes easier, write today. | High Temperature Materials | 
Please write to Mr. D. W.Walsh, or phone Hartford, Conn., J Ackson 8-4811,Ext.7145. |  gurestecheenery 

.D. W. , or phone Hartford, Conn., J Ackson 8-4811, Ext. 7145. Surface Chemistry 

Nuclear Engineering | 
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RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Conn. 
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Elementary Stude: 
Medel MIC - 
$39.50 

$35.55 in lots of 5 


Medical Monocular 
Model EC 
$316.50 
$284.85 in lots of 5 


Medical 
Model ECB 


25 in Sots af 


“QUALITY IS OUR WATCHWORD” 


... and our slogan is BUILT-IN to Elgeet-Olympus microscopes and = 
. . quality and craftsmanship you can SEE and FEEL. Write today for specificas 
Kons on models shown as well as on the complete Elgeet-Olympus QUALITY line. 


WRITE DEPT. APS * 10 DAY FREE TRIAL + IMMEDIATE DELIVERY 
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Only the new International Model CS Centrifuge 
combines all these features at such a popular 
price: 


* New motor delivers higher speeds and forces: 
up to 5,500 rpm and 4,730 x G for routine 
centrifuging; up to 23,400 rpm and 37,950 x G 
with multi-speed attachment. 


* Wide-range versatility: capable of swinging all 
CM and most SB head and accessory combina- 
tions . . . horizontal, angle and basket. 


* Modern cabinetized construction with ample 
storage space for heads and accessories. 


INTERNATIONAL 


‘MODEL CS GENERAL-PURPOSE 
CENTRIFUGE 


for popular-priced versatility 


ADVANCED IN DESIGN! 


brings you a great new formula 


for general - purpose centrifuging: 


* CS = International's all-new cabinetized centrifuge — a 
combination of CM economy plus SB speed and versatility 


* Stainless steel guard bow! for maximum safety, 
long life and easy cleaning. 


* Unitized control panel with speed controller, 
tachometer, electric brake, automatic timer and 
pilot light . . . all conveniently located. 


NO ADVANCE IN PRICE! 
Because of the productive skills and experience of. 
the world’s largest manufacturer of laboratory 
centrifuges, you pay no more for this advanced 
design than you would for a time-tested Model CM 
with its separate cabinet stand. Get all the facts 
about the great new Model CS from your nearby 
authorized International Dealer or write: 


INTERNATIONAL ([EC) EQUIPMENT Co. 


BUILDING NO. 38, 1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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low pH_high pH 


900°C 5000 A 


We make a glass for each 


Your laboratory glassware must be versatile. It must stand 
heating, resist all sorts of chemicals, be accurate and still be 
rugged enough to stand the bumps of everyday use. There is 
one glass, of the thousands we make, that does all these 
things better than any one of the others. This is our PYREX 
brand glass No. 7740. You will find labware made from this 
glass more than satisfactory for practically all your lab work. 

Occasionally, you may have some unusually special re- 
quirements. We have also tried to anticipate these. We also 
make some standard labware from special glasses which you 
might find useful. For example: 


For concentrated alkaline reagents, for methyl borate dis- 
tillations, use alkali-resistant, boron-free (0.02% ) CoRNING 
brand labware. It is 50 times more resistant to strong alkalies 
than borosilicate ware. 


For fusions, high-temperature combustions, or determina- 

tions in which the ware is suddenly quenched after heating, 

use our Vycor brand labware. Its thermal expansion is 75% 

less than that of borosilicate ware. It will take a sudden tem- 
320 


perature change of 900°C, can be used intermittently up to 
1200°C. Vycor labware’s resistance to acids and mild alkalies 
exceeds that of borosilicate ware, makes it a fine analytical tool. 


For light-sensitive solutions — compounds of silver, oils, 
enzymes, vitamins — use Pyrex low actinic labware. Its 
transparent red coloring is permanently fixed in the glass 
. . . absorbs all light waves shorter than 3000 A, transmits 
1% in the 4000 A range, and only 4% at wave lengths up 
to 5000 A. 

All four types of laboratory glassware are include. ‘+ your 
regular Pyrex labware catalog, making it the sourc: «‘ the 
world’s widest, deepest, most complete line of labware. 

You can combine all four types for maximum quantity 
discounts. Laboratory Ware Sales Department, 75 Crystal 
St., Corning, N. Y. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 
SCIENCE, VOL. 132 
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Dreams and Visions 


What is to be the future of science? Extrapolation of history is 
impossible, perhaps in principle, certainly in practice. The equations 
of the present allow three possible types of solution for the future. 
Decline and catastrophe have been predicted on one ground or 
another, in spite of science, by overpopulation and starvation, or, 
through the agency of science, by wholesale destruction in nuclear 
warfare. Continued and accelerated progress have been confidently 
foretold, the curve sweeping upward faster and faster as each advance 
in knowledge multiplies the possibilities of further discovery, and as 
man more consciously assumes control of his own further evolution. 
Between lies the third and less spectacular solution, that the curve will 
level out or gently undulate. But the equations are insoluble, at least 
by any means we know. The uncertainty afflicts and inhibits some 
people, but their timidity is hardly justified or useful. There has seldom 
if ever in the world’s history been a time when existence was not in 
some degree precarious, yet the right response to danger lies in 
action. Faith in the future has indeed a very great survival value. The 
better equipped are certainly more likely to survive than the worse 
equipped, and not only to save themselves but to save others. 

The task of the men of science is therefore clear. It is to go ahead 
undeterred by any of the uncertainties. Faith in science is not incom- 
patible with or exclusive of any other kind of faith. Indeed there 
would seem to be no inconsistency in believing that scientific knowledge 
is itself one of the great instruments of higher ends. However that may 
be, duty, expediency, and the zest of living unite their voices in 
calling for unremitting effort, not in the certainty but in the hope 
and faith that knowledge may advance, mastery over environment 
increase, drudgery be abolished, sickness healed, the people fed and 
life made happier. If social and moral problems are raised they are 
not essentially new but part of an age-old drama, and should neither 
be allowed to cause despondency nor to justify obstruction or absten- 
tion. The ancient choice between good and evil is in principle un- 
changed by the scale or fulness of existence. Men have always had to 
struggle with their environment, with one another and with them- 
selves. Not exemption from danger, hostility or temptation but the 
power to sustain their impact has made men what they are. The great 
weapons have been the things of the mind, and among the greatest of 
these is knowledge. While the old men dream dreams and the young 
men see visions we should go forward undeterred, that the dreams may 
become reality and the visions be fulfilled —-CyriL HINSHELWooD 


[Excerpt from the tercentenary address presented at the formal opening 
ceremony of the tercentenary celebrations of the Royal Society, Lon- 
don, 19 July, by Sir Cyril Hinshelwood, president of the society.} 
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NEW 


COMBINATION 
SCALER-RATEMETER 


for laboratory or classroom... 


A versatile instrument for making pre- 
cise measurements in general labora- 
tory counting applications. 


An accurate laboratory monitor for 


checking hands, clothing, glassware, \ 
tools, etc., for radioactive contamina- : 
tion as well as for continuously monitoring { 
processes, 


A rugged, all-purpose training instru- 
ment for both scaler and ratemeter 
demonstrations and experiments. 


The Model 150 Scaler-Ratemeter is intended 
for general purpose laboratory work with both 
organic and halogen-quenched Geiger-Mueller 
counters. Beta or gamma activity is indicated 
in three ways—as a decimal scaler count, as a 
count ratemeter reading and as an audible sound. 

The scaler utilizes five glow-transfer counting 
tubes to give an all-electronic decimal scale of 
10°. No mechanical register is used so that max- 
imum reliability is achieved. Resolving time of 
the scaler is better than 200 microseconds for 
pulse pairs. The electric timer used with the 
scaler is a true odometer type, reading in hun- 
dredths of a minute to 1000 minutes. A single 
knob resets both scaler and timer. 

The linear ratemeter has three ranges: 500, 
5,000 and 50,000 counts per minute. Two time 
constants, 1 and 16 seconds, may be selected by 


P.0O.BOX 428-4, LA GRANGE, ILLINOIS 


SAN FRANCISCO ¢ WASHINGTON, 
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Packard Company, Ine. 


a front panel switch. An audio output from a 
4-inch speaker is variable up to 10 watts. 

The high voltage is continuously variable from 
400 to 1500 voits positive. After initial warm-up, 
high voltage variation will not exceed five volts 
at any setting. 

Line voltage variations of 5 volts, in the range 
of 95 to 125 volts, will result in high voltage 
changes of less than 0.2% of setting. Load regu- 
lation is better than 5% from 0 to 50 micro- 
amperes. Ripple is less than 50 millivolts (rms). 


Ordering information: 


Model 150 Scaler-Ratemeter...... $495 
F.O.B. Lyons, Illinois 
Net 30 days 


Complete accessories are also available. 


ATLANTA BOSTON LOS ANGELES NEW YORK PHILADELPHIA 
ZURICH, SWITZERLAND 
SCIENCE, VOL. 132 
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Shark Attacks during 1959 


The conditions under which sharks attack man suggest 
what measures may be taken to reduce risk. 


Perry W. Gilbert, Leonard P. Schultz, Stewart Springer 


During the calendar year 1959 the 
Shark Research Panel of the American 
Institute of Biological Sciences (/) in- 
itiated several projects (2), one of 
which was the establishment of a com- 
prehensive and permanent “Shark At- 
tack File” for the world, sponsored by 
the Biology Branch of the Office of 
Naval Research and the Smithsonian 
Institution. At present the panel re- 
ceives news clippings from five different 
clipping services concerning shark in- 
cidents. When a shark attack occurs 
anywhere in the world, a physician or 
scientist (3) in the area is immediately 
contacted and his assistance in securing 
documentation on the attack is solicited. 
A two-page form requesting informa- 
tion concerning the location of the 
attack, environmental conditions, the 
kind of shark, the nature and treatment 
of wounds, the type of activity the 
victim was engaged in at the time of 
the attack, and so forth, has been pre- 
pared for the convenience of those who 
collaborate in supplying documentation. 
From reliable documentation of this 
type the panel members hope to learn 
more about the environmental condi- 
tions and the behavior patterns and 
activities of swimmers which provoke 


Dr. Gilbert is professor of zoology at Cornell 
University, Ithaca, N.Y. Dr. Schultz is curator 
in charge of the Division of Fishes at the U.S. 
National Museum, Smithsonian Institution, Wash- 
ington, D.C. Mr. Springer is chief of the Branch 
of Exploratory Fishing of the Division of Indus- 
trial Research, U.S. Fish and Wildlife Service, 
Washington, D.C. 
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a shark to attack. The Shark Attack 
File, suitably cross-indexed, is under 
the direction of Leonard P. Schultz and 
is housed in the Division of Fishes, 
Smithsonian Institution, Washington, 
D.C. A duplicate working file is main- 
tained by the chairman of the Shark 
Research Panel, Perry W. Gilbert, at 
Cornell University, Ithaca, N.Y. 


Shark Attacks in 1959 


Table 1 (4) reveals that during 1959 
sharks were indeed active, for there 
were 36 unprovoked and three pro- 
voked attacks on man, of which ap- 
proximately one-third were fatal. 

In addition to the unprovoked shark 
attacks, we have set up in the Smith- 
sonian file four other categories, as 
follows: (i) Provoked shark attacks. 
There were three instances during 1959 
in which a shark was caught, trapped, 
speared, injured, or in some way pro- 
voked and subsequently made physical 
contact with the victim or the gear the 
victim was wearing. There was no 
fatality. (ii) Doubtful shark attacks. 
This category includes the 11 instances 
in 1959 in which unprovoked sharks 
approached swimmers but failed to 
make physical contact with them; it 
also includes those cases reported as 
shark attacks which subsequent in- 
vestigation tends to discredit or place 
in some doubt. (iii) Air and sea dis- 
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asters. There were five instances during 
1959 in which unprovoked sharks muti- 
lated victims of such disasters; often 
there is no way of knowing whether the 
victims died before the sharks attacked 
or died as a result of the attacks. A 
total of 302 persons were involved, 
with only 80 survivors. (iv) Boat at- 
tacks. There were 12 instances during 
1959 in which unprovoked sharks made 
physical contact with a boat, life raft, 
water ski, or accessory equipment. 
There was no fatality. 

During 1959 only two of the 36 
unprovoked attacks occurred in water 
colder than 70°F. This tends to sub- 
stantiate V. M. Coppleson’s belief that 
a close and measurable relationship 
exists between sea temperatures and 
shark attacks and that attacks generally 
occur in waters warmer than 70°F. It 
might also be pointed out that bathers 
and skin divers generally frequent 
waters warmer than 70°F in greater 
numbers and that a relationship prob- 
ably exists between attack incidence 
and numbers of bathers and skin divers 
in the water at a given time. The fact 
that twice as many people were attacked 
by sharks after 1:00 P.M. as during the 
morning hours is also a reflection of 
the increase in the number of swim- 
mers. 

Swimming or diving alone, even in 
familiar waters, has long been dis- 
couraged by those who prepare safety 
rules for swimmers and SCUBA divers. 
The wisdom of the recommendation 
“never swim or dive alone” was pointed 
up during 1959 when five out of a total 
of 12 bathers attacked by sharks were 
bathers who were swimming alone or 
who were a considerable distance from 
their companions. 

It is well established that sharks are 
frequently attracted to wounded and 
bleeding fish speared by skin divers. 
It is also generally agreed that the shark 
danger zone for a diver is at or near 
the surface, where movements are less 
likely to be rhythmic and coordinated. 
At least three of the nine divers at- 
tacked while spear fishing or diving for 
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shell fish in 1959 were attacked at the 
surface, and two of them were towing 
wounded fish at the time of the attack. 
Although male victims outnumbered 
female victims 12 to 1, this does not 
necessarily mean that sharks exhibit 
any preference as between men and 
women but probably should be corre- 
lated with the relative frequency with 
which males enter the domain of sharks. 
With but six exceptions, all attacks 
occurred between latitudes 35°N and 
35°S. January was the worst month for 
shark attacks south of the equator, 
and August was the worst month in 
northern latitudes. Thirteen unprovoked 
attacks, five fatal, occurred in Austral- 
ian waters and 12 unprovoked attacks, 
five fatal, took place in U.S. and Mexi- 
can waters. South Africa ranked third 
in 1959 with four attacks, one of which 
was fatal. 


Advice to Swimmers or Divers 


The recommendations given below 
are based on numerous reports and 
publications (5) as well as on informa- 
tion solicited from several experienced 
skin and SCUBA divers and scientists 
familiar with the behavior of sharks. 
For the sake of clarity and brevity, the 
advice presented is arranged in outline 
form. It must be remembered above 
all that sharks are unpredictable. More- 
over, we know relatively little about the 
behavior patterns of sharks and about 
the environmental conditions which 
stimulate a shark to attack. 

The Shark Research Panel is cur- 
rently gathering documentation on all 
shark attacks throughout the world and 
from an analysis of this documentation 
hopes to learn more about the condi- 
tions which provoke shark attack. 


Advice to bathers and swimmers. 

1) Always swim with a companion. 
Do not become a lone target for attack 
by swimming away from the general 
area occupied by a group of swimmers 
and bathers. 

2) If dangerous sharks are known 
to be in the area, stay out of the water. 

3) Since blood attracts and excites 
sharks, do not enter or remain in the 
water with a bleeding wound. 

4) Avoid swimming in extremely 
turbid or dirty water where underwater 
visibility is very poor. 

Advice to skin and SCUBA divers. 

1) Always dive with a companion. 

2) Do not spear, ride, or hang on to 
the tail of any shark. To provoke a 
shark, even a small and seemingly 
harmless one, is to invite possible severe 
injury. 

3) Remove all speared fish from the 


Table 1. Data on unprovoked shark attacks during 1959, including all cases in which unprovoked sharks made physical contact with the victim or the 
gear he was wearing. Cases in which a shark approached but failed to contact the swimmer are not included. 


Kind of shark Recovered 


Date a Locality Victim Age and length (R) or Comments 
(approx.) fatal (F) 
1/2 404 Lourengo Marques Bay, Sutti, Eric 31 R In water 16 hr after boat sank; was 200 yd 
Mozambique from shore when shark seized and shook him; 
shouted and hit snout; injuries to stomach 
and leg. 
1/15 402 Melkbaai Beach, Cape Schreuder, Fanie 18 7ft Attack in shallow water; injuries to leg and 
Town, South Africa hands. 
1/17 383 Safety Cove, Port Arthur, Derry, Brian J. ° 22 20 ft Naval rating; attacked in deep water about 
Tasmania 100 yd from his ship. 
1/17 394 Alexandra Headland, north Neil, Peter John 18 6ft R Right foot mauled; required 16 stitches; at- 
of Brisbane, Australia tacked while surfing 200 yd from shore at 
9:30 A.M. 
1/24 388 Whale Bay, King Island, Grave, John 16 R Bitten on thigh by shark or large snapper 
Tasmania while swimming with motor tube in shallow 
water. 
1/27 408 Galapagos Islands, Ecuador Swienty, TheodoreC. 57 Several, 6 ft or R Cook on tuna clipper Mary Barbara; deep 
longer bites in right leg and left foot; white plastic 
helmet knocked off and sharks went after it. 
1/31 449 South Perth, Australia Rudd, George E. 20 Whaler shark, R Attacked while netting prawns at night; shark 
6 ft grazed legs and followed victim to shore. 
407 Near mouth of Umzimkulu Vermaak, Raymond 14 6 ft Bathing in clear water in deep channel about 
River, Port Shepstone, 20 yd from shore; left leg severed below knee 
South Africa and right leg badly mauled. 
2/2 378 Trench’s Beach, Honiara, Battye, Donald 15 Bathing in shallow water with sister; no trace 
Solomon Islands of body. 
2/27 387 MargaritaIsland, Venezuela Gerbeau, Roland Fell into sea in deep water while attempting 
to land swordfish; left arm mauled by shark. 
3/8 450 Mouth of Langoyon River, Sanchez, Leopoldo 20 Lifeboat capsized; victim devoured by sharks. 
Davao City, Mindanao Is- 
land, Philippines 
3/29 393 Marathon, Fla. McKee, James 13 R Bathing in murky water between 1 and 2 P.M. 
with 3 other boys; shark bumped victim and 
took bite on knee. 
4/5 653 Thirroul, New South Wales, McAuley, Jeff Shark lunged at spear fisherman, taking off 
Australia half a flipper. 
4/11 429 Coconut Island, Torres Pearson, James 43 Tiger shark, 6 Diving for shells in 3 ft of water; attempted 
Strait, Australia-New ft to drive off shark with bare hands; left hand 
Guinea badly lacerated: 
5/3 374 Panama City Beach, Fla. Grover, Ernest 19 10 to 12 ft R Spear fishing 0.5 mi from shore at 10 A.M. in 
' black suit, towing 2 ling; water murky; was 
reloading gun at surface when sharp bit with 
great force cutting leg, cheeks, and back; 
forcibly pried jaws of shark loose; 30 stitches 
required. 
5/7 372 Bakers Beach, San Fran- Kogler, Albert 18 Great white F Bathing 50 yd from shore at 5:30 p.m. with 
cisco, Calif. shark, 10 ft companion; treading water when attacked; 
entire left shoulder ripped and deep jagged 
lacerations to back, abdomen, and arms; died 
2.5 hr after rescue by Shirley O’Neil. 
324 


SCIENCE, VOL. 132 


D 
— 
6 
¢ 
4 
7 
§ 
| 
Jul 
: 
1} 
Nc 
5 


nion. Case Kind of shark Recovered 
tack Date No. Locality Victim Age and length (R) or Comments 
(approx.) fatal (F) 
nera 
nel 6/14 376 Alligator Head, La Jolla, Pamperin, Robt. L. 33 20 ft* F Diving for abalone with companion in clear 
Calif. water 25 ft deep, 200 ft north of Alligator 
Rock; pink swim trunks, face plate, flippers; 
nOwn victim rose high out of water with face plate 
missing and cried for help, then disappeared; 
vater. companion dived and saw Pamperin’s torso 
KX Cites protruding from mouth of shark; body never 
th recovered. 
e 6/14 451 San Pedro Nolasco Island, Topete, Francisco R. F Boat with 4 fishermen capsized 300 yd from 
Guaymas, Mexico island shore; attacked by shark while swim- 
>mely : ming to shore of island; body never found (?). 

7/28 434 Between Alligator Head and Fleet, Verne S. 25 Hammerhead R Skin diving in clear water, 30 ft deep, 200 ft 

water Bloomer Beach, La Jolla, sharkf, 3 to 6 from shore; wearing black ‘“‘wet suit” covering 
Calif. ft head, torso, and arms; legs bare; had small 
Nveil fish cinched to waist and was reloading spear 
oe gun at surface when attacked; shark left 15 
inion. tooth marks in left thigh. 
on to 8/10 457 Savannah Beach, Savannah, Fields, Elizabeth 15 R Standing in 30 in. of clear water 35 ft from 
Ga. shore; felt shark (2) on foot, kicked it off and 
yke a ran to shore; 28 stitches needed to close 4 in. 
1ingly , , wound on outer side of left foot. 
8/11 671 Isonoura Sea Shore, Waka- Tuchiya, Akira 18 Blue shark F Dived off yacht; when 4 m away, shark bit 
severe yamasi, Japan left thigh; victim died from loss of blood. 

8/15 439 Gulf of Mexico, off Panama Neal, Lt. James C. 26 Scuba diving 7 to 8 mi offshore in 80 ft of 

m the City, Fla. water; followed guide cable down to rock for- 
mation and never returned; rescuer Gary 
Seymour found some gear and clothing bloody 
and teeth-marred. Rescuer saw 12-ft blue 
shark and 12-ft mako shark; both made passes 
at him. 
or the 9/26 509 Port Everglades, Fla. Walker, Robert 29 Hammerhead R Fishing boat capsized and sank 3 mi offshore; 
sharkt victim clung to seat cushion throughout night; 
wearing khaki pants, white shirt, socks, no 
shoes; shark circled then bit both hands, pull- 
ing victim 5 ft under water; after he shook 
——_— shark loose it returned twice, followed by 8 
to 10 others which he fended off by kicking at 
200 yd them; sharks were still circling when rescued; 
9k him; 60 stitches necessary to close wounds to hands 
tomach and feet. 

9/30 638 Leyte, Philippines Daguinot, Francisco 28 R Swam away from swimming party into deep 
leg and water and was attacked by shark. 

9/2? 682 Acapulco, Mexico Woman (French) Shark took off one leg and mutilated the 
r about other; victim died from loss of blood. 

July- 639 Machgaon near mouth of 35 victims 6 ft F—5 “a sixfoot shark killed five persons and 30 
hes; at- Sept Devi River, India R—30 _ others were injured in the course of the last 
hore at two months in Machgaon at the mouth of the 

Devi River” (6). 
snapper 10/2 645 Levuka, Fiji Fijian cook of vessel 14 ft F Dived overboard to retrieve a dinghy near a 
shallow Andi Tui Lomaloma wall. Attacked immediately, body not re- 
covered. 
a; deep 10/4 554 Bodega Bay, Calif. Hay, James 30 White shark R 20 ft below surface hunting abalones with 
> plastic 5 companion; swam to surface, dragged under 
after it. ; by violent jerk; swim fin bitten. 
t; shark 10/7 581 Xefina Island, about 20 mi Soldier (European) F Died in Lourengo Marques Hospital. 
ore. from Lourengo Marques, 
el about Mozambique 
ow knee 11/10 620 Northern Los Angeles Fryling, Duffie 21 R Attacked on arm while swimming underwater 
County, near Paradise Cove, through a school of 2.5- to 5-ft sharks. 
no trace Malibu, Calif. 

11/22 625 Northcliffe Beach, Brisbane, Sachse, Jeffrey E. 19 Whaler shark? R Attacked about 200 yd from shore during 
empting Australia 10 ft surf race, victim trailing the field. Shark tore 
y shark. away large portion of left leg muscle below 
y sharks. knee; leg tendons and blood vessels badly 

; damaged, also severe abrasions to right hand. 

11/26 646 Kaparoka in the Rigo, Mari, Mauama 13 F Swimming underneath native house on piles; 
id 2 P.M. Papua, New Guinea right leg torn off. 
tim and 11/28 647 North Burleigh Beach, Bris- Beaver, David 17 Standing in chest-deep water, about 7:30 a.M., 

bane, Australia when struck on right foot and leg; long cut. 
king off 11/29 619 Fairhaven Beach, near Holland, Chris IS “I2h R Attacked 300 yd from shore, swimming with 

Lorne, Victoria, Australia 3 companions, victim farthest out; raining, 
ttempted about 3:00 p.m.; suffered severe injuries to 
left hand legs and right hand. ; 

12/19 643 Wynnum, Moreton Bay, Mullens, Stanley A. 29 F Lost oar from dinghy in heavy seas, 1.5 mi off- 
0 A.M. in near Brisbane, Australia shore, dived off dinghy to retrieve it. Screamed 
rky; was and disappeared. Body recovered. Post- 
bit with mortem left no doubt he had been attacked 
id back; by a shark. 
) stitches Nov- 664 Maldivian Archipelago, Woman R One of 17 Maldivians who spent 31 days 

Dec southwest of Ceylon adrift in small open boat, rescued 400 mi 
>.M. with southwest of Ceylon, had legs badly lacerated 
attacked; : : during an attack by sharks. 

p jagged 396 Mid-Atlantic between Eng- Green, Chas. R Saved man; then leg was bitten by shark. 
ms; died land and Africa 

i: * Possibly Carcharhinus. + Probably Sphyrna zygaena 

VOL. 132 5 AUGUST 1960 325 


RS 
BY: 


water immediately; do not tow them in 
a bag or on a line cinched to the waist. 

4) As a rule, a shark will circle its 
intended victim several times; get into 
a boat or out of the water as quickly 
as possible after sighting a circling 
shark before it has time to make an 
aggressive pass. Use a rhythmic beat 
with the feet and do not make an 
undue disturbance in the water as you 
move toward the boat or the shore. 
If wearing SCUBA, it is best to remain 
submerged until you have reached the 
boat. 

5) If a shark moves in and there is 
no time to get out of the water, try 
not to panic, and keep the shark in 
view. It is often possible to discourage 
a shark by releasing bubbles or, at close 
range, by deliberately charging it and 
hitting it on the snout with a club or 
“shark billy.” Since the hide of a shark 
is very rough and may cause serious 
skin abrasion, hit the shark with your 
bare hands only as a last resort. Shout- 
ing underwater may or may not dis- 
courage a shark. 

Advice to survivors of air and sea 
disasters. 

1) Do not abandon your clothing 
when entering the water. Clothing, 
especially on the feet and legs, is your 
only protection against the rough skin 
of a shark. 

2) Place wounded survivors in a life 
raft; all should use the raft if there is 
room. 

3) Remain quiet; conserve energy. 


4) If you must swim, use regular 
strokes, either strong or lazy, but keep 
them rhythmic. 

5) Do not trail arms or legs over 
the side of the raft. 

6) Do not jettison blood or garbage, 
for this attracts sharks. 

7) Do not fish from a life raft when 
sharks are nearby. Abandon hooked 
fish if a shark approaches. 

8) When a shark is at close range 
use “Shark Chaser” (U.S. Navy repel- 
lent) if it is available; the black dye 
will repel many species of sharks. 

9) If your group is threatened by a 
shark while in the water, form a tight 
circle and face outward; if approached, 
hit the shark on the snout with any 
instrument at hand, preferably a heavy 
one. Hit a shark with your bare hand 
only as a last resort. 

Advice to all. 

1) Always swim with a companion. 

2) Avoid swimming at night or in 
extremely turbid or dirty water where 
underwater visibility is very poor. 

3) Keep your head when a shark is 
sighted; leave the water as calmly and 
quickly as possible. 

4) If an attack does occur, all pos- 
sible effort should be made to control 
hemorrhage as quickly as possible, even 
before the victim reaches shore. If the 
wound is serious, the victim should be 
hospitalized as promptly as possible. 

5) Adopt a sensible attitude toward 
sharks. Remember that the likelihood 
of attack is less than that of being 


struck by lightning. Attack, however, 
is almost assured when one deliberately 
grabs, injures, or in some other way 
provokes even a small and seemingly 
harmless shark. 
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Biological Availability of 


Strontium-90 from Atomic Tests 


From 50 to 100 percent is available to the biosphere, 
depending on the immediate environment of the bomb. 


E. A. Bryant, G. A. Cowan, W. R. Heald, R. G. Menzel, 
R. F. Reitemeier, J. E. Sattizahn, B. Warren 


Strontium-90, produced by nuclear 
explosions, has received considerable 
attention as a potential hazard to hu- 
man life. The suggestion has been made 
by W. F. Libby that this hazard might 
be reduced if nuclear explosions were 
conducted in a manner such that 
strontium-90 is incorporated in insoluble 
particles and is thus made unavailable 
to living organisms. Such incorporation 
would have to take place in the bomb 
cloud during the time required for con- 
densation and solidification of the 
volatilized material. Since krypton-90, 
a gaseous predecessor of strontium-90, 
decays with a half-life of 33 seconds, 
the relevant time scale for condensation 
includes the first several minutes follow- 
ing detonation. Very little is known 
about physical conditions in a bomb 
cloud during this period. However, 
visual observations indicate that con- 
densation of the main body of the 
debris occurs during the first minute, 
even for megaton explosions. 

The experiments described here pro- 
vide data concerning the solubility and 
biological availability of strontium-90 
in samples collected from the airborne 
debris from devices which were ex- 
ploded in a number of different environ- 
ments. The experiments were designed 
not only to provide information on the 
incorporation of strontium-90 in rela- 
tion to device yield and matrix material 
but also to establish a simple test for 
strontium-90 availability, as a parallel 
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to the classical ammonium acetate 
method for determination of the ex- 
changeable calcium content of soil (7). 

The methods employed for collection 
and preparation of the debris samples 
were such that alteration of the par- 
ticles was kept to a minimum. Samples 
were collected by airplanes from atomic- 
test clouds on dibutylphthalate-impreg- 
nated cellulose filter panels. The portion 
of the panel selected as a sample was 
treated with ether to remove the 
dibutylphthalate, and the cellulose was 
then destroyed with atomic oxygen at a 
low temperature (100° to 150°C). The 
residual material was suspended in 
water, 1F HCl, or isopropyl alcohol, 
as desired. 

Aliquots were removed from the 
water suspensions at approximately 7 
days and again at 400 days after prep- 
aration. These aliquots were filtered with 
type VF Millipore filters (2), and the 
retained material was treated with 1F 
HCI for a period of 48 hours. The acid 
suspension was then filtered with a type 
VF filter, and the three fractions— 
water, 1F HCl, and insoluble residue— 
were analyzed for strontium-90 (3). 
Samples which were originally sus- 
pended in 1F HCl were treated similarly; 
however, only two fractions (1F HCl 
and insoluble residue) were obtained. 

Barley plants were grown in soil 
samples in which were incorporated the 
water-insoluble fractions from portions 
of the various water suspensions of 
bomb debris. The portion of the sus- 
pension selected for each growth ex- 
periment was centrifuged, and the 
supernatant liquid was filtered with a 
type VF filter. The insoluble residue 
from the centrifugation and filtration 


was washed and incorporated in a 317- 
gram portion of soil. After removal of 
about 10 grams of soil for strontium-90 
analysis, one crop was grown in each 
of three 100-gram portions of each soil 
sample. The method for growth of the 
plants was essentially that of McGeorge 
(4), with 0.05 gram of NH.H:PO. and 
0.05 gram of KNO: added as fertilizer 
for each crop. The seedlings were cut 
off 0.25 inch above the soil at the end 
of 17 days. Only the tops were analyzed 
for strontium-90 because of the diffi- 
culty of removing the soil from the 
roots. The calcium contents of the 
plants, roots, seeds, and soil and the 
strontium-90 contents of the plants and 
soil samples were determined (5). 

Data from the experiments on as- 
similation of strontium-90 from the soil 
samples are presented in Table 1. In- 
cluded are a sample of carrier-free 
strontium-90 and a sample consisting 
of the water-soluble fraction from a 
debris sample. The values of exchange- 
able and total calcium in the soil are 
0.816 milligram and 2.0 milligrams of 
calcium per gram of soil, respectively. 
The 100 seeds from which each crop 
was grown contained, on the average, 
1.6 milligram of calcium. The roots, 
which were not included in the crop, 
contained about 30 percent of the total 
calcium in the plants. We estimate that 
an average of 1.0 milligram of the cal- 
cium in each crop originated in the 
seed. 

Data from the experiments on solu- 
bility of strontium-90 in debris samples 
are presented in Table 2. For samples 
1 through 10 the data are given as the 
fraction of the total strontium-90 in 
each sample which is soluble in water, 
insoluble in water but soluble in 1F 
HCl, or insoluble in 1F HCl. For 
samples 11 through 13 the data are 
given as the fraction of the total 
strontium-90 which is soluble in 1F 
HCI or insoluble in 1F HCl. 

The “biological availability” of the 
strontium-90 in a sample is obtained 
from assimilation data. The method of 
calculation is indicated in the two fol- 
lowing definitions. 

Relative uptake of strontium-90 from 
a sample equals 


in crop) _ 
Sr” in soil / © 
(e in crop — Ca from seed 
exchangeable Ca in soil 


Biological availability of strontium-90 
in a sample equals the ratio: relative 
uptake of strontium-90 from a sample 
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Table 1. Assimilation of strontium-90 by barley plants from soil containing debris from atomic 
tests. Samples 1 through 10 contain the water-insoluble fractions of debris from atomic tests 
Nos. 1 through 10, respectively; sample 60 contains the water-soluable fraction of debris from 
test 6; and sample 0 contains carrier-free strontium-90. 


Soil Duration Sr%0 
sample of water Crop : " Ca 
No leach No. In crop In soil in crop 
. (days) (count /min) (count /min gm) 
0 1 5788 2950 3.08 
Z 4868 2.18 
3 7735 3.37 
1 170 1 319 256 2.98 
2 298 2.87 
3 298 3.11 
2 170 1 500 420 3.45 
2 649 3.75 
3 361 3.45 
3 200 1 183 591 4.48 
2 119 3.40 
3 129 3.40 
4 140 1 286 167 3.28 
2 278 3.41 
3 379 4.77 
= J 180 1 35 112 3.85 
2 33 3.82 
3 20 2.92 
6 130 1 20.4 15.1 2.32 
| 3.80 
3 22.7 3.04 
7 200 1 143 262 2.03 
2 288 3.75 
3 311 3.95 
8 120 1 242 624 3.93 
2 142 2.98 
3 137 3:11 
9 200 1 1063 259 4.41 
2 1085 $:25 
3 936 3.85 
10 160 1 91 31.7 3.89 
2 90 4.50 
3 68 3.58 
60 130 1 2451 649 4.46 
2 2376 4.26 
3 1667 3.08 
Table 2. Solubility of strontium-90 in bomb debris from atomic tests. 
Atomic Time elapsed Duration of exposure 
test and from shot to Sr distribution 
sample collection A Water Acid 
No. (hr) Water 1F HCl Residue (days) (days) 
1 1.3 0.45 0.26 0.29 7 - 
0.64 0.25 0.11 420 2 
2 0.58 0.24 0.18 2 
0.63 0.19 0.18 420 2 
3 4.3 0.49 0.069 0.44 if 2 
0.64 0.014 0.35 450 2 
4 2.1 0.91 0.072 0.018 8 2 
0.91 0.070 0.024 390 2 
5 Bef 0.95 0.020 0.030 7 2 
0.98 0.009 0.010 420 2 
6 1.8 0.49 0.47 0.036 7 29 
0.98 0.016 0.007 390 2 
7 2.1 0.65 0.17 0.18 7 2 
0.76 0.053 0.19 445 2 
8 3.1 0.30 0.11 0.59 8 2 
0.44 0.077 0.48 390 2 
ee 2.8 0.36 0.64 0.005 7 2 
0.44 0.55 0.012 450 2 
10 3.9 0.92 0.071 0.006 11 2 
0.97 0.024 0.009 410 2 
11-1 6 0.982 0.018 0 6 
11-2 9 0.995 0.005 0 ee 
11-3 12 0.980 0.020 0 23 
11-4 28 0.984 0.016 0 6 
12-1 6 0.982 0.018 0 4 
12-2 9 0.994 0.006 0 4 
12-3 26 0.98 0.012 0 5 
13-1 6.5 0.995 0.005 0 8 
13-2 8 0.993 0.007 0 8 
13-3 11 0.996 0.004 0 7 
13-4 28 0.985 0.012 0 10 
13-5 28 0.97» 0.021 0 10 
* See text. 
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to relative uptake of strontium-90 from 
carrier-free strontium-90. 

The “acid solubility of strontium-90 
in a sample is equal to the fraction of 
the strontium-90 which is soluble in 
1F HCI. It is assumed that strontium-90 
that is soluble in water is also soluble 
in 1F HCl. 

The values of biological availability 
and acid solubility for a number of 
debris samples as calculated from the 
data in Tables 1 and 2 are presented in 
Table 3. It is important to note that 
the first ten of these samples are the 
water-insoluble residues from the debris 
samples and that the 11th is the water- 
soluble fraction of a debris sample. The 
values given for acid solubility were 
obtained by linear interpolation of the 
7-day and 400-day data in Table 4 to 
obtain the value at the time the soil 
samples were prepared. The correlation 
factor between acid solubility and bio- 
logical availability is 0.87. 

A résumé of matrix, yield, and acid 
solubility information for gross debris 
samples from the 13 atomic tests is 
presented in Table 4. 

The correlation factor of 0.87 shows 
that measurement of acid solubility is 
a suitable substitute for measurement of 
biological availability. Such a test can 
serve as a measure of the immediate 
availability of strontium-90 but not 
necessarily as a measure of the long- 
term availability. The need for this pre- 
cautionary note is indicated by the 
solubility data for atomic tests number 
1, 3, and 8, which demonstrate that a 
long-term dissolving process can occur 
in addition to a rapid dissolving process. 


Availability of Strontium-90 
in Bomb Debris 


Any completely successful attempt to 
reduce the biological availability of 
strontium-90 by incorporation of the 
strontium-90 in particles must meet cer- 
tain requirements. These requirements 
are: (i) incorporation only in particles 
which are able to resist prolonged expo- 
sure to the weathering of soil and water; 
(ii) incorporation in particles which are 
large enough so that strontium-90 does 
not diffuse appreciably from the pat- 
ticles in 28 years; (iii) a temperature- 
time history for the condensation of the 
matrix which would allow incorpora- 
tion of strontium-90 formed by decay 
of the noncondensable krypton-90 of 


. 33-second half-life. The extent to which 


these requirements are met determines 
the extent to which the availability of 
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Table 3. Comparison of acid solubility with 
biological availability. 


Water-insoluble fraction 


Sample 
No. Acid Biological 
solubility availability 
1 0.55 0.52 
2 0.55 0.40 
2 0.093 0.076 
4 0.78 0.59 
5 0.42 0.88 
6 0.83 0.67 
7 0.37 0.39 
8 0.15 0.10 
9 0.99 1.00 
10 0.85 0.76 
60* (1.00)* (1.00)* 


*In order to demonstrate that water-soluble stron- 
tium-90 leached from bomb debris is completely avail- 
able, the water-soluble fraction of debris from atomic 
test No. 6 was fed to plants. The sample is labeled 60. 


strontium-90 is reduced. Complete 
failure for any one requirement pre- 
sumably results in complete failure in 
the solubility reduction. 

The debris from atomic test shots 
fired on iron towers in Nevada is ap- 
parently mostly magnetite. This is indi- 
cated by a typical red-brown color 
and by magnetic properties of the 
debris. Magnetic probes collected 85 
and 50 percent of the fission-product 
activity from isopropyl alcohol suspen- 
sions of debris from tests 1 and 3. Less 
than 10 percent of the activity could be 
collected from debris from shots which 
were not fired on iron towers, with the 
exception of test 8, where 40 percent 
of the activity was collectible on a mag- 
netic probe. Typical debris from shots 
fired in Nevada on. balloons is com- 
posed of a mixture of black and light- 
yellow particles. Shots fired at the 
Pacific Proving Ground produce fluffy 
conglomerates of calcium carbonate or 
crystalline particles of sodium chloride 
from coral or sea water, respectively. 
It is interesting to note, for the Nevada 
shots, that the water solubility of fission 
products as a whole is generally con- 
siderably smaller than the water solu- 
bility of strontium-90. Typical values 
of solubility of fission-product activities 
are 13, 16, and 10 percent for tests 1, 
3, and 7, respectively. 

The existence of a substance such as 
magnetite or glass in widespread min- 
eral deposits would seem to be evidence 
of its ability to resist prolonged exposure 
to the weathering of soil and water. 
The rate of dissolution of magnetite in 
water is not known, and the only evi- 
dence for the slowness of this rate is 
obtained from the 400-day water-leach 
experiments reported in Table 2. On 
the other hand, the etching of glass 
takes place in water in periods that are 
short by comparison with 28 years (6). 
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In any consideration of weathering the 
particle size or surface-to-volume ratio 
is important. Thus, in concluding that 
etching in water is important for glass, 
we consider particles with a diameter 
of the order of 10“ centimeter. 

A second mechanism for loss of 
strontium-90 from particles consists of 
diffusion of the strontium-90 atoms to 
the particle surface followed by ex- 
change of the strontium-90 with ions 
in the surrounding medium. In the 
absence of some extremely stable form 
for the incorporated strontium-90, the 
surface strontium-90 atoms will ex- 
change rapidly by comparison with the 
28-year half-life of strontium-90. On 
the other hand, diffusion of strontium- 
90 atoms from sites in the interior to 
sites on the surface will require a much 
longer time. The diffusion coefficient 
for strontium in magnetite is estimated 
to be 10 to 10™ square centimeter 
per second. The corresponding diffusion 
rate is insignificant for a diffusion period 


of 28 years and a particle size of 10° 
centimeter. About 6 percent of the 
volume of a particle of 10°-centimeter 
diameter lies within 10° centimeter of 
the surface, and strontium atoms con- 
tained therein may be exchangeable. 

The major fraction of the strontium- 
90 in fission products is formed by 
decay of krypton-90 to rubidium-90, 
followed by decay of rubidium-90 to 
strontium-90. Krypton is not in- 
corporable in condensing material. The 
fraction of the mass-90 chain (Kr*- 
Rb”-Sr”) present as krypton-90 in 
uranium-235 fission products is 0.6 at 
9 seconds, 0.5 at 20 seconds, 0.2 at 
1 minute, and 0.05 at 2 minutes (7). 
If the rubidium-90 can be incorporated 
in condensing material and if the fire- 
ball stays hot for about 2 minutes, then 
about 95 percent of the mass-90 chain 
—and, therefore, of the strontium-90— 
can be incorporated. 

The solubilities of strontium-90 in 
debris samples from iron-tower shots 


Table 4. Location, matrix, yield, and acid solubility of strontium-90 for atomic tests. 


Atomic 
test Location* 
No. 


Matrix 
material 


Acid solubility of Sr 


Energy in gross debris samples 


released 


(kilotons) 


7 days 400 days 


Lead 

Iron 

Concrete 

Paraffin 

Iron 

Silica 

Concrete 

Iron 

Magnetite 
concrete 

Concrete 

Aluminum and 
miscellaneous 

Lead 

Feldspar 

Aluminum and 
miscellaneous 

Lead 

Feldspar 

Aluminum and 
miscellaneous 

Lead 

Glass 

Aluminum and 
miscellaneous 

Lead 

Glass 

Iron 

Aluminum 

Steel 

Concrete 

Coral island 

Steel 

Coral 

Sea water 

Steel 

Silica 

Sea water 

Steel 

Sea water 

Steel 

Concrete 

Water 

Coral island 


1 Tower, NTS 


2 Tower, NTS 


3 Tower, NTS 


4 Balloon, NTS 


5 Balloon, NTS 


6 Balloon, NTS 


Balloon, NTS 


Air burst, NTS 
9 PPG 
10 PPG 


11 PPG 


12 PPG 
13 PPG 


~10 0.71 0.89 


0.82 0.82 


0.56 0.65 


~S 0.98 0.98 


0.99 


0.96 0.99 


~50 0.82 


0.41 


1.00 


0.99 


0.99 


0.99 
0.99 


* NTS, Nevada Test Site; PPG, Pacific Proving Ground. A typical tower contained about 100 tons of material. 


A typical balloon contained a few tons of material. The air burst involved less material than the balloon. 
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in Nevada range from 0.56 to 0.89; 
the shot of highest yield produced the 
debris with the lowest solubility. The 
solubilities of strontium-90 in debris 
from balloon and air shots in Nevada 
range from 0.41 to 0.99; the shot of 
highest yield produced the debris with 
the lowest solubility. The strontium-90 
in debris from Pacific shots is uniformly 
acid-soluble. 

These observations indicate that all 
three requirements have been partially 
fulfilled for Nevada shots but that at 
least one of the requirements has not 
been met at all for Pacific Proving 
Ground shots. The temperature-time 
requirement should be most nearly ful- 
filled for tests in which the energy re- 
lease is very large and the heat capacity 
of the debris is relatively small. The 
heat capacity of the debris is not rela- 
tively small for most Pacific shots. The 
uniform solubility of debris from these 
shots can be attributed to dilution of 
the fireball by large quantities of coral 
or sea water. This dilution has two 
effects. It cools the fireball rapidly and 
provides soluble particulate matter as 
a matrix (calcium carbonate, calcium 
oxide, sodium chloride—all soluble in 
1F HCl). Unfortunately, no debris 
samples were available from megaton 
air bursts, in which both of these effects 
would be absent. 

The most encouraging data come 


from test number 8, an air burst with a 
matrix of aluminum and iron. The 
solubility of the strontivm-90 in debris 
from this test was only 0.52 after ex- 
posure to water for more than a year. 
Although temperature-time histories of 
fireballs formed by atomic explosions 
of this magnitude are not known, a 
condensation time of 20 to 30 seconds 
is a reasonable assumption. The 0.52 
solubility of the strontium-90 observed 
for test number 8 is consistent with 
complete incorporation of the rubidium- 
90 and strontium-90 present in the 
fireball 20 seconds after the explosion. 
The data from test number 8 indicate 
that a small amount of material can 
incorporate strontium-90 in an insoluble 
form, provided that the fireball stays 
hot long enough for the krypton-90 
to decay. The data from the Nevada 
tower shots indicate that the use of 
much larger quantities of material does 
not reduce the solubility. 

It is reasonable to assume that the 
important requirements for incorpora- 
tion of strontium-90 are that the greater 
part of the condensable material in the 
fireball be capable of forming insoluble 
particles and that the condensation of 
this material take place as long as pos- 
sible after the explosion, to allow for 
decay of krypton-90. On this basis it 
is conceivable that a megaton burst at 
an altitude of several miles, involving 


Personality Attributes of 
Gifted College Students 


Gifted students are less authoritarian and show more 
esthetic and intellectual interest than other students. 


Jonathan R. Warren and Paul A. Heist 


Education at all levels has been 
permeated in recent years with a tre- 
mendous concern for the adequate de- 
velopment of superior and gifted 
students. Most of the attention and 
effort has been directed toward identi- 
fying such students and devising edu- 
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cational processes suited specifically to 
their needs. Relatively few attempts 
have been made to re-examine person- 
ality attributes of such individuals with 
the improved assessment devices of the 
post-World War II period. This study 
(1) represents an appraisal of some 


several tons of aluminum or iron, would 
produce debris in which 80 percent or 
more of the strontium-90 would be in- 
soluble. However, the likelihood of 
such an outcome should be regarded as 
a hypothetical possibility rather than as 
a distinct probability. 

A megaton burst at ground level on 
a thick layer of magnetite should pro- 
duce debris with a solubility equal to 
or less than the 0.65 solubility observed 
for test number 3. Such a ground-level 
environment would involve the disad- 
vantage of a short condensation time, 
due to the heat capacity of the material 
engulfed by the fireball, and the possible 
advantage of increased local fallout as 
opposed to world-wide fallout. The 
choice of air versus surface environment 
would presumably be influenced by the 
amount of soluble strontium-90 which 
each would supply to the biosphere. 
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major behavioral characteristics, as 
measured by objective personality in- 
ventories, of a large number of post- 
adolescent youth of exceptional mental 
ability. 

Early studies of intellectually gifted 
children were undertaken, at least in 
part, to examine the notion then com- 
monly held that extraordinary mental 
proficiency is usually accompanied by 
physical frailty, early and drastic de- 
cline of abilities, insanity, or other com- 
pensating deficiencies. These miscon- 
ceptions were readily refuted by the 
work of Terman (2) and Hollingworth 
(3). But early success in establishing 
that certain traits are not characteristic 
of the gifted has not been followed by 
much success in determining what is 
consistently characteristic of the gifted, 
other than exceptional intellectual 
ability. 

The term gifted is often used to 
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include persons having exceptional 
musical, artistic, or other creative 
talent. In this article the term refers 
only to the intellectually superior as 
they are identified by a test of scholastic 
aptitude. 

The level of scholastic aptitude, or 
the intelligence quotient (I.Q.), above 
which the classification of giftedness is 
considered appropriate is somewhat 
arbitrary, depending largely on the 
preference of the person applying the 
term and the context in which it is to 
be used. While Ternian’s lower limit 
was a Stanford-Binet I.Q. of 140, some 
investigators have set the limit at 120 
or even lower. A majority seem to 
have settled on 130 as a useful lower 
limit for defining intellectual giftedness. 
Estimates derived from a conversion of 
College Entrance Examination Board 
Scholastic Aptitude Test scores to 
Stanford-Binet I.Q.’s indicate that the 
sample described below has a mean 
Stanford-Binet I.Q. approximating 150, 
with a minimum at about 130 (4). 

Previous investigations have shown 
that the highly intelligent, as compared 


with those of average intelligence, are 


generally taller, heavier, physically 
healthier, and perhaps mentally healthier 
(2, 3, 5). The most frequently dis- 
covered psychological attribute of the 
intellectually gifted is a general self- 
sufficiency, a greater than usual degree 
of self-direction, independence, or 
autonomy. Such behavior is apparent 
both in intellectual pursuits and in more 
overt forms of behavior (6-8). Per- 
haps closely related is a tendency to 
dominate in social situations or, more 
accurately, a tendency not to be sub- 
missive. Here a sex difference has been 
noted, the lack of submissiveness being 
more characteristic of gifted men than 
of gifted women (5, 7, 8). 

The greater cognitive scope and 
mental facility of the gifted seem to 
give them a greater command of them- 
selves and their world, allowing them 
to be more adventurous and more cre- 
ative—to engage in more varied and 
more difficult activities and to do so 
more intensely and more persistently— 
than the average person (7, 9). Not- 
withstanding their greater breadth of 
activity and more extensive contact with 
the external world, people of superior 
intellect are generally less tense, less 
anxious, and less given to feelings of 
insecurity and depression than are peo- 
ple in general (5, 10). 

The broader, deeper interests of the 
gifted are directed toward themselves 
as well as toward the external world. 
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Gifted men, particularly, engage in 
more self-evaluation and self-criticism 
and tend more toward social withdrawal 
than do ordinary people. Gifted 


‘women are closer to the norm in both 


these respects (7, 8). 

The large volume of material pub- 
lished in the last 30 or 40 years about 
the intellectually superior may suggest 
that more is known about the gifted 
than is indicated above. To be sure, 
other correlates of intellectual supe- 
riority, of a biographical or sociological 
nature, have been established: the pro- 
portions of gifted students from the 
various socioeconomic strata, the cul- 
tural levels of their homes, the steps in 
their educational progress, the voca- 
tions they entered, and so on. But as 
to generalizations about their way of 
thinking, their basic attitudes, and their 
manifest behavioral characteristics, there 
appears to be relatively little that can be 
concluded from the professional litera- 
ture. 

Generalized descriptions tend to ob- 
scure the heterogeneity of behavior 
known to exist among the gifted. Con- 
versely, the diversity of the total popu- 
lation of gifted may not permit further 
generalization than has already been 
made. The data summarized here were 
assembled as a means of confirming 
what presumably has been established 
regarding gifted students in general and 
as a guide to further, more sharply 
delineated, studies of gifted students. 


Sample 


In the spring of 1956, high school 
principals across the nation nominated 
58,000 senior students to take the Col- 
lege Entrance Examination Board Scho- 
lastic Aptitude Test in a competition 
for college scholarships administered by 
the National Merit Scholarship Corpo- 
ration. These 58,000, selected as the 
best senior students in their respective 
schools, constituted 6 percent of the 
national population of high school 
seniors. Slightly over 5000 of the high- 
est scoring students, drawn proportion- 
ately from the various states according 
to their high school senior populations, 
were subsequently rated with respect 
to rank in class, motivation, breadth 
of interests, accomplishments, person- 
ality, and leadership potential. These 
ratings were based on autobiographical 
reports and high school principals’ 
recommendations. Using the Scholastic 
Aptitude Test scores and the various 
ratings as predictors, a selection com- 


mittee then designated as National 
Merit Scholars the 556 contestants con- 
sidered to show the greatest promise of 
achievement in college. The remainder 
of the 5000 finalists were awarded cer- 
tificates of merit (J/). 

Through an agreement with the Na- 
tional Merit Scholarship Corporation, 
the Center for the Study of Higher 
Education at the University of Cali- 
fornia initiated a longitudinal study of 
the entire group of National Merit 
Scholars and a 10 percent sample of the 
students awarded the certificate of merit 
(the near winners). [In this analysis 
the National Merit Scholarship winners 
and near winners collectively will be 
termed National Merit Scholarship stu- 
dents.] Over 90 percent of this total 
group agreed to participate in the study, 
659 men and 259 women constituting 
the final sample. 

The estimated mean and minimum 
1.Q.’s of 150 and 130, respectively, for 
this sample clearly justify designating 
these students as gifted. Unfortunately, 
the sample cannot be considered repre- 
sentative of the total population of 
intellectually gifted students of the same 
grade or age level. The initial nomina- 
tion of 58,000 contestants was un- 
doubtedly biased against the nonachiev- 
ing gifted student. Even capable 
students with good achievement can be 
neglected in teachers’ recommendations, 
as Getzels and Jackson (/2) have 
shown. Boys appear in the sample 
studied 2.5 times as frequently as girls. 
The number of subjects who entered 
scientific and technological fields in 
college was over three times-the num- 
ber who entered other fields. A boy 
with a good high school record and 
an interest in science seems to have had 
a greater chance of being selected than 
would be indicated by his scholastic 
aptitude alone. A gifted girl interested 
in literature, who for some reason did 
not excel in terms of high school grades, 
would have had little chance of being 
included in the sample studied. 

Neglected in the above consideration 
of sample bias is the effect of propor- 
tional selection by states. Probably be- 
cause of disparities among systems of 
education from one state to another, a 
student with a given aptitude score 
might be selected as a finalist in one 
state and not in another where the 
competition was stiffer. Whether this 
selection procedure offsets inequalities 
produced by the accessibility to some 
students of superior educational oppor- 
tunities or introduces inequalities of its 
own cannot be answered. 
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Procedure 


Among the several assessment instru- 
ments used in the study were the 
Omnibus Personality Inventory (/3), 
administered in the summer of 1956, 
prior to the students’ entrance into 
college, and the Study of Values (/4), 
which was administered in the spring 
of 1957. 

Personality inventory. The Omnibus 
Personality Inventory consists of an 
assemblage of personality scales that 
were considered to be particularly per- 
tinent to the study of college students 
(15). The scales were drawn from 
other inventories and from research by 
other agencies. Brief descriptions of 
the attributes that the scales primarily 
measure and statements of the origins 
of the scales are given below. 

The Thinking Introversion (TI) scale 
of Evans and McConnell (16) was 
incorporated into the Omnibus Person- 
ality Inventory unchanged with respect 
to content but with the original Likert 
response form replaced by a true-false 
form. High scorers show a liking for 
reflective thought, particularly thought 
of an abstract nature, and are interested 
in ideas and concepts; they tend to be 
less influenced by external conditions 
and commonly professed ideas than are 
low scorers. 

The Complexity (Co) scale, adapted 
from the work of Barron (17), dis- 
tinguishes between people who perceive 
and react to complex aspects of their 
environment and those who react to 
more simple stimulus patterns. High 
scorers are more independent, liberal, 
critical, unconventional, and potentially 
more original and creative; they wel- 
come the new and different in their 
experiences. Low scorers tend to be 
compliant and conservative, accepting 
authority and tradition, and to respond 
to simpler perceptual patterns. 

The Originality (O) scale, adapted 
from research by Barron (/8) and 
Gough at the University of California 
Institute for Personality Assessment and 
Research, measures a tendency toward 
highly organized but individual ways 
of reacting to the environment. Char- 
acteristics of high scorers are inde- 
pendence of judgment, freedom of 
expression, rebelliousness, rejection of 
suppression, and novelty of insight. 

The Responsibility (R) scale was 
initially developed by Gough, Mc- 
Closkey, and Meehl (19) to measure 
responsibility as it pertains to social 
activity. High scorers tend to be thor- 
ough, planful, conscientious, socially 


332 


progressive, and concerned with social 
and moral issues. ; 

The Ego-strength (Es) scale was 
originally developed by Barron (20) 
to measure some aspects of the ability 
to function effectively as a person. The 
version of the scale used in this study 
is a short form of the original (31 
rather than 60 items). High scorers 
are more alert, adventurous, determined, 
independent, outspoken, persistent, and 
resourceful than low scorers. 

The Social Maturity (SM) scale, de- 
rived from research with the Authori- 
tarian scale of Adorno, Frenkel- 
Brunswik, Levinson, and Sanford (21) 
but scored in the reverse direction 
(toward nonauthoritarianism), measures 
the more indirect, more personality- 
centered elements of the authoritarian 
construct, avoiding most items having 
a political or ideological connotation. 
This is also a short form of the originally 
developed Social Maturity scale. High 
scorers, in contrast to low scorers, are 
more culturally sophisticated and more 
confident as well as less compulsive, less 
submissive, less conventional, and less 
punitive. 

The original Authoritarian (F) scale 
(form 45/40) was also included in the 
Omnibus Personality Inventory, but 
with two of the original 30 items re- 
moved and with the responses altered 
from the Likert to the true-false form. 
This Authoritarian (F) scale correlates 
highly but negatively with the Social 
Maturity scale, as would be expected. 
High scorers on the Authoritarian scale 
have an in-group orientation and tend 
to be repressive, rigid, conventional, 
emotionally cold, and prejudiced. 

The Impulse Expression (IE) scale 
was developed by Sanford, Webster, 
and Freedman (22) at Vassar. High 
scorers tend to be impulsive, irrepres- 
sible, impatient, erratic; low scorers are 
generally reserved, dignified, cautious, 
and dutiful, sometimes to the point of 
being placid or taciturn. 

The Social Introversion (SI) scale 
was developed by Drake (23), who 
used items in the Minnesota Multi- 
phasic Personality Inventory (24). High 
scorers show relatively little active in- 
terest in people; low scorers appear to 
be primarily socially oriented. 

Four scales in the Omnibus Person- 
ality Inventory, borrowed from the 
Minnesota Multiphasic Personality In- 
ventory, measure some aspect of adjust- 
ment or maladjustment. They are the 
Hysteria (Hy), Psychopathic Deviate 
(Pd), Schizophrenia (Sc), and Hypo- 
mania (Ma) scales. 


Study of values. The second person- 
ality inventory, the Allport-Vernon- 
Lindzey Study of Values, measures six 
value orientations (1/4). A high score 
on the Theoretical (Th) scale indicates 
a person with a dominant interest in 
the discovery of truth, one who is con- 
cerned with cognitive approaches to 
reality and who is critical, rational, and 
given to intellectualizing. (Findings at 
the Berkeley center show interest in 
scientific fields to be a strong correlate 
of this orientation.) The person who 
scores high on the Economic (Ec) 
scale is interested primarily in the utili- 
tarian and the practical, in the ac- 
cumulation of material goods and 
associated activities. The high scorer 
on the Aesthetic (Aes) scale places 
greatest value on form and harmony. 
His major orientation is toward a pleas- 
ing organization of sensory experience, 
toward the esthetic aspects of the en- 
vironment. The high scorer on the Social 
(Soc) scale is oriented toward people as 
such, without regard to theoretical, 
esthetic, or practical attitudes, which 
he may regard as cold and inhuman. 
A person who scores high on the 
Political (Pol) scale is not necessarily 


interested in the field of politics but is 


chiefly concerned with power and influ- 
ence over others and the struggle and 
competition with which power is com- 
monly associated. The person who 
scores high on the Religious (Rel) scale 
is something of a mystic, seeing the 
highest values in a search for the mean- 
ing of life and in comprehension of the 
cosmos (25). 

The Allport-Vernon-Lindzey items are 
forced-choice alternatives, high scores 
on any one scale necessitating low 
scores on some other scale or scales. 
The six scores can therefore be in- 
terpreted only in relation to each other; 
a high score indicates only that that 
orientation is more highly valued than 
the others. 


Results 


Comparison groups of college stu- 
dents. The Omnibus Personality In- 
ventory was administered in 1957 to 
samples of unselected freshmen at two 
branches of the University of California. 
Scores from the two samples were com- 
bined to provide a single reference 
group more broadly representative of 
college students than either sample 
would have been alone. Study of Values 
scores for half the subjects in one of 
the University of California samples 
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were obtained at the same time. Aill- 
port-Vernon-Lindzey scores of two 
other college groups were available for 
purposes of comparison. The Study of 
Values manuai provides means and 
standard deviations for a large sample 
of college students of both sexes, and 
Lehman and Ikenberry (26) report All- 
port-Vernon-Lindzey scores for a ran- 
dom sample of Michigan State University 
(MSU) freshmen of 1958. Since stu- 
dents in all four undergraduate years 
are represented in the data presented 
in the manual, and since the testing 
reported in the manual was done at 
least seven. years before the National 
Merit Scholarship group was tested, the 
California and Michigan samples prob- 
ably provide more appropriate compari- 
sons for this study. 

The mean aptitude of the Michigan 
sample is slightly higher than the na- 
tional college freshman mean. The 
California freshmen, however, show a 
mean aptitude score a full standard 
deviation above the national mean. AIl- 
though more than the usual amount of 
overlap therefore exists between the 
distributions of aptitude of the Uni- 
versity of California and the National 
Merit Scholarship samples, their means 
are still sufficiently different (about 1.5 
standard deviations apart) to permit 
meaningful group comparisons. 

Results on the personality scales. 
Means and standard deviations for 
males in the National Merit Scholarship 
and University of California samples 
on the various personality scales in the 
Omnibus Personality Inventory are 
shown in Table 1. Similar data for 
women are shown in Table 2. The 
males in the scholarship sample are 
differentiated fairly sharply from the 
California male freshmen on all the 
scales except the four “adjustment” 
scales of the Minnesota Multiphasic 
Personality Inventory. Results for the 
women are very similar, with the ex- 
ception of the mean scores on the Social 
Introversion scale, which do not differ- 
entiate the very bright women from the 
less bright. 

For both sexes, the two scales show- 
ing the greatest differences between the 
gifted and the unselected students are 
Thinking Introversion and Responsibil- 
ity. Interest in reflective thought, in- 
terest in working with ideas and 
concepts, and intellectual independence, 
all of which contribute to high Think- 
ing Introversion scores, are character- 
istics of the intellectually superior that 


have been noted before (2, 27). Con- — 


scientiousness, thoroughness of plan- 
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Table 1. Omnibus Personality Inventory scale 
means and standard deviations for National 
Merit Scholarship (NMS) men and for Uni- 
versity of California (UC) male freshmen. 


NMS UC 
3 Scale *N, 659) (N, 191) 

mean §.D Mean S.D 
TI* 45.1 8.7 34.2 10.6 
Co* 14.7 3.9 13.2 4.1 
o* 24.9 4.5 22.2 4.8 
Rt 41.5 4.3 36.6 8.3 
Es* 22.5 3.1 21.5 3. 
SM* 36.0 5.4 31.0 6.8 
F* 8.3 4.2 11.3 4.4 
IE* 21.2 6.8 24.2 6.9 
SI* 24.7 9.0 27.2 9.2 
Hy 20.2 4.1 20.4 4.5 
Pd 21.1 4.1 22.1 4.3 
Sc 26.8 TA 27.6 7.0 
Ma 20.2 4.2 20.8 3.9 


*p<.001. f Because of the difference in variances of 
the two groups, no test for significance was performed. 


ning, and concern with moral issues, 
traits measured by the Responsibility 
scale, have been less clearly indicated 
in previous research with the gifted. 
The gifted students observed by 
Brandwein (9) showed a considerably 
higher degree of persistence and more 
thorough planning than did the less 
bright. Hollingworth (3) noted an early 
concern with and continued interest in 
moral issues in the gifted. Both of these 
rather distinct traits contribute to high 
Responsibility scores. A difficulty of 
interpretation is introduced, however, 
by the combination, in Brandwein’s 
subjects and in the subjects of the pres- 
ent study, of high intelligence and 
unusual success in school. The thor- 
oughness and persistence that seem 
characteristic of these students could 
therefore be considered functions of 
achievement, a learned and rewarded 
form of behavior, rather than of in- 
tellectual superiority as such. A height- 
ened moral awareness may or may not 
be contributing to the higher Responsi- 


Table 2. Omnibus Personality Inventory scale 
means and standard deviations for National 
Merit Scholarship (NMS) women and other 
female college freshmen (UC). 


NMS UC 
Scale (N, 259) (N, 197) 
Mean Mean S..D. 
T* 46.9 7.4 36.5 9.4 
Co* 14.7 3.8 12.8 3.8 
o* 25.6 3.7 23.0 4.3 
R* 42.5 3.9 39.1 5.0 
Es* 22.5 3.1 21.4 31 
SM* 35.0 5.1 32.6 6.6 
F* 7.7 4.0 9.5 4.2 
IE* 18.6 7.6 21.4 7.8 
SI 25:3 36 26.4 8.6 
Hy 20.9 3.5 21.9 4.0 
Pd* 20.5 3.4 21.6 3.9 
Sc 26.4 49. 27.6 5.3 
Ma 19.1 4.1 20.3 4.4 
*p < 001. 


bility scores of the gifted; its influence 
cannot be separated from that of 
conscientiousness and thoroughness. 

Again for both sexes, the differences 
between the two groups with respect 
to originality support the observation 
of Hildreth (27) and others (2, 3, 7) 
that the gifted show unusual originality, 
imagination, inventiveness, and _ re- 
sourcefulness. Other correlates of high 
Originality scores—freedom of expres- 
sion, rebelliousness, and lack of sup- 
pression (J3)—have not commonly 
been ascribed to the gifted. Moreover, 
their low Impulse Expression scores 
seem, at first glance, to contradict the 
picture of the gifted implied by high 
Originality scores as freely expressive 
and unsuppressed individuals. The 
scores on these two dimensions, how- 
ever, are not actually contradictory. 
People with high Impulse Expression 
scores tend to be impulsive, irrepres- 
sible, and ready to express their 
impulses in overt action when the con- 
tent of the impulse tends to be emo- 
tional or affective. The freedom of 
expression indicated by high Originality 
scores is essentially of a cognitive or 
attitudinal nature. (There is a positive 
correlation between the Impulse Ex- 
pression scale and neurotic patterns on 
the Minnesota Multiphasic Personality 
Inventory. Correlations between Origi- 
nality and Impulse Expression are vir- 
tually zero.) The high Originality and 
low Impulse Expression scores of the 
gifted, then, show the gifted to be, by 
comparison with average individuals, 
more original, imaginative, rebellious, 
and expressive with respect to cognitive 
material but somewhat more reserved 
and cautious with respect to affective 
material. To the limited extent that 
human behavior can be dichotomized, 
the distinction might be made that the 
gifted are intellectually and conceptually 
imaginative and “impulsive,” whereas 
emotionally they are more controlled. 
From the psychoanalytic standpoint, the 
gifted seem to “operate” more at the 
ego level than at the id level. 

The studies of both Hollingworth (3) 
and Terman (2), as well as of others 
(7, 8), strongly suggest that the greater 
intellectual powers of the gifted, in 
comparison with average students, per- 
mit them to react to their environments 
with greater imagination, resourceful- 
ness, and flexibility, to be less bound 
by conventional modes of reacting, and 
to have greater confidence in their own 
ability to cope with their environments. 
The results on the Social Maturity and 
Authoritarian scales confirm this view. 
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Table 3. Allport-Vernon-Lindzey means and standard deviations for National Merit Scholarship 
(NMS) men, for other male college freshmen (UC and MSU), and for other male college students 


(norms.) 
NMS UC MSU Norms 
Sisis (N, 604) (N, 82) (N, 256) (N, 851) 
Mean S.D. Mean S.D Mean _S.D. Mean §S.D. 
Th 48.1 8.4 48.8 7.6 44.8 6.6 43.3 7.6 
Ec 36.0 8.9 38.8 9.0 43.7 6.4 42.1 9.1 
Aes 39.3 10.3 37.3 9.7 31.8 7.2 37.2 9.7 
Soc 34.2 7.6 35.4 13 35.0 6.2 $4, 1 
Pol 40.4 ry 41.5 7.3 42.8 6.0 42.7 6.8 
Rel 41.7 11.0 38.1 9.3 41.9 8.3 37.0 10.4 


In addition to indicating greater matu- 
rity and less authoritarianism, scores on 
these scales indicate greater flexibility 
and less compulsiveness and conven- 
tionality in the National Merit Scholar- 
ship subjects than in the University of 
California subjects. The higher Social 
Maturity scores of the gifted indicate 
more sophistication and greater self- 
confidence as well. 

The distinctive performance of the 
gifted subjects on the Social Maturity 
and Authoritarian scales is noteworthy 
for a more general reason. These two 
scales, more than any others, denote 
what a number of personality theorists 
would consider a _ basic personality 
dimension. The more advanced psycho- 
logical development of the gifted, indi- 
cated by results on these scales, and the 
correspondingly greater potential for 


’ growth and positive change may, as 


much as superior mental ability, pro- 
vide the basis for superiority both in 
achievement and in more general forms 
of behavior in an academic environ- 
ment. 

Two more scales add elements to the 
picture of the personality organization 
of the gifted that complement these 
findings. The higher Ego-strength scores 
of the National Merit Scholarship sub- 
jects suggest that they operate at a 
higher level of personal effectiveness 
and, again, that they are more self- 
confident, resourceful, and independent 
than the less bright. Their higher Com- 
plexity scores indicate, once more, 
greater intellectual independence and a 


tendency toward original, unconven- 
tional ways of responding to the en- 
vironment as well as greater tolerance 
of ambiguity and greater potential for 
creativity. 

The intellectual rebelliousness, the 
experimenting attitude toward ideas, the 
freedom to express somewhat deviant 
forms of thinking (characteristics asso- 
ciated with high Originality scores) ; the 
intellectual independence and _ affinity 
for scholarly pursuits of those scoring 
high on the Thinking Introversion scale; 
the ego strength, potential for creativity, 
and associated qualities just mentioned 
—all these, added to the psychological 
maturity indicated by the Social Matu- 
rity and Authoritarian scales, describe 
a personality “structure” and a way of 
thinking which would be highly con- 
ducive to intellectual achievement. 

The only marked difference by sex 
is found on the Social Introversion 
scale. The lower Social Introversion 
scores of the gifted men, as compared 
with university freshmen, indicate a 
greater interest in people and less of a 
tendency to withdraw from social con- 
tact. No such difference appears be- 
tween gifted and more typical college 
women. 

The last four scales in Tables 1 and 2, 
taken from the Minnesota Multiphasic 
Personality Inventory, all measure some 
aspect of maladjustment. For men, the 
National Merit Scholarship subjects as 
a group score lower on all four scales 
than do other university freshmen, the 
differences being significant at the 0.05 


Table 4. Allport-Vernon-Lindzey means and standard deviations for National Merit Scholarship 
(NMS) women, for other female college freshmen (UC and MSU), and for other female college 


students (norms). 


NMS UC MSU Norms 

cere (N, 174) (N, 59) (N, 197) (N, 965) 
Mean’ S.D Mean _ §S.D. Mean _S.D. Mean S.D 
Th 43.7 8.6 39.1 8.4 39.0 6.9 36.4 74 

Ec 30.5 AS 35.1 7.1 38.3 6.6 38.8 7 
Aes 45.0 9.6 43.0 10.2 38.3 71 42.2 8.7 
Soc 37.5 7.6 39.5 7.0 39.2 6.7 41.3 7.0 
Pol 36.7 6.6 39.2 6.7 39.3 6.3 38.1 6.1 
Rel 46.5 9.7 43.8 10.2 45.8 7.7 43.2 10.5 
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level or better. For women, although 
the means of the National Merit Schol- 
arship group are slightly lower than 
corresponding means of the comparison 
group, the only significant difference is 
on the Psychopathic Deviate scale. 
Scores on this group of scales indicate 
clearly that the gifted students of both 
sexes in this sample have no higher 
incidence of maladjustment than do 
unselected university freshmen. In fact, 
they suggest the contrary. The original 
selection procedure, however, may have 
operated to exclude from the sample 
gifted students who would show evi- 
dence of some emotional disturbance or 
maladjustment, thus biasing these re- 
sults somewhat toward an overestima- 
tion of the mental health of the gifted. 

Results on the study of values. Means 
and standard deviations of scores on 
the Allport-Vernon-Lindzey Study of 
Values for the National Merit Scholar- 
ship students and for two other con- 
temporary samples of college freshmen, 
as well as norms from the Allport- 
Vernon-Lindzey manual, are presented 
in Tables 3 and 4. 

Because of the interdependence of 
scores on the six Allport-Vernon- 
Lindzey scales, tests of significance were 
not applied to the differences between 
groups on individual scales. Standard 
deviations have been included in Tables 
3 and 4 to permit a superficial evalua- 
tion of the relative magnitudes of the 
differences observed. A statistical com- 
parison (discriminant function analysis) 
of the total sets of six value scores for 
the National Merit Scholarship and 
Michigan State University groups con- 
firms the impression that these two 
profiles are significantly different. Inter- 
pretation of the differences between all 
four profiles is facilitated by reference 
to the complete profiles presented in Figs. 
1 and 2. 

For both sexes, the profiles diverge 
most sharply on the Theoretical, Eco- 
nomic, and Aesthetic scales. The gifted 
students value the theoretical and 
aesthetic orientations relatively higher 
and the economic, or utilitarian, rela- 
tively lower than do the students in the 
comparative samples. The only excep- 
tion appears in the Theoretical scores 
of National Merit Scholarship and Uni- 
versity of California men, which are 
virtually equal. Here, though, the high 
scores of the men in the University of 
California sample may be attributed to 
their high level of aptitude and the large 
proportion of science majors found in 
the sample. No undergraduate sample 
presented in the manual approaches the 
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mean of 48 established by the National 
Merit Scholarship men. 

The gifted, then, take greater interest 
than do the more typical students in 
cognitive and intellectual pursuits. They 
are more concerned with harmony and 
form in sensory experience and have a 
greater appreciation of the artistic. 
These higher theoretical and esthetic 
values appear in connection with a 
lower interest in the utilitarian and the 
practical. 

While the comparisons just given 
hold equally well for both sexes, the 
differences by sex that appear within 
the comparison groups are also present 
in the National Merit Scholarship sample. 
The unselected males in all the compari- 
son samples evaluate the three orienta- 
tions with respect to which the major 
differences occur, in decreasing order, 
theoretical, economic, esthetic. The 
gifted males evaluate them theoretical, 
esthetic, economic. For the unselected 
women, no consistent ordering of these 
three values appears. The gifted women, 
in contrast to the men, value the esthetic 
orientation slightly higher than the theo- 
retical, while sharply rejecting the 
economic. 

Differences on the other three scales 
—Social, Political, and Religious— 
between gifted and unselected students 
are slight but provide some information 
when considered in conjunction with 
other measures. For both sexes, the 
lower Political scores, indicating rela- 
tively little value placed on a power 
orientation, find support in the differ- 
ences obtained in the measures of 
authoritarianism (Social Maturity and 
Authoritarian scales). 

Scores on the Allport-Vernon-Lindzey 
Social scale indicate that gifted college 
students of both sexes may be slightly 
less socially oriented than unselected 
college students of the same sex. The 
Omnibus Personality Inventory Social 
Introversion scale, however, indicates the 
reverse, particularly among the men. The 
apparent contradiction may be due to 
depression of the Allport-Vernon- 
Lindzey Social scores by the strong theo- 
tetical orientation of the men, while the 
depressing effect of the women’s high 
scores may have operated on Economic 
more than on Social scores. Among 
males, then, the economic orientation 
seems to take precedence over the social 
orientation, while the reverse seems 
true for the women. 

Among these six interdependent scales, 
the Religious scores are often the ones 
depressed by high theoretical or esthetic 
values. Yet the gifted of both sexes 
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Fig. 1. Mean score profiles on the Study of Values from groups of men students: a 
normative group, National Merit Scholarship sample, Michigan State University, and 


University of California. 


score as high on the Religious scale 
as do any of the groups used here for 
comparison (in some cases the gifted 
score higher), while scoring high on the 
Theoretical and Aesthetic scales as well. 
The extensive religious interests and 
commitments observed in the National 
Merit Scholarship students are clearly 
evident in the results of the test. 


Discussion 


Integration of some of the Omnibus 
Personality Inventory and _ Allport- 
Vernon-Lindzey results brings sharply 
into focus a major conclusion of the 


50 


study. Accompanying the high scho- 
lastic aptitude of the gifted is a strong 
attraction to intellectual activity com- 
bined with high levels of esthetic aware- 
ness and appreciation. 

Both the Complexity scale of the 
Omnibus inventory and the Allport- 
Vernon-Lindzey Aesthetic scale, which 
correlate about 0.4, deal with the or- 
ganization of experience. High Com- 
plexity scores, exhibited by the gifted 
of both sexes, indicate a preference for 
complex stimulus patterns and an inclina- 
tion and ability to deal imaginatively and 
adequately with apparent disorder. High 
Aesthetic scores, exhibited particularly 
by the gifted women, indicate a re- 
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Fig. 2. Mean score profiles on the Study of Values for groups of women students: a 
normative group, National Merit Scholarship sample, Michigan State University, and 


University of California. 
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ceptive orientation toward sensory ex- 
periences and possibly a predilection 
for their harmonious organization. The 
two scales seem to measure somewhat 
different constructs: the cognitive ap- 
proach to the organization of sensory 
experience is measured by the Com- 
plexity scale and the more affective 
approach is measured by the Aesthetic 
scale. The mean scores on these two 
scales, with support from the mean 
Theoretical scores, indicate that many 
gifted women value both approaches, 
while the gifted men place greater em- 
phasis on the intellectual or cognitive 
approach. 

Research on a number of student 
samples (28) has shown that high 
scorers on the Aesthetic scale are char- 
acterized by more than the traits 
attributed to them by the manual. High 
Aesthetic scores have repeatedly proved 
to be a strong correlate of scholastic 
and intellectual interests; the Aesthetic 
scale correlates with Thinking Intro- 
version at a higher level than does the 
Theoretical scale. This orientation, 
often more than the theoretical, denotes 
a set of attitudes which serves as a 
strong component of intellectualism. A 
combination of high Aesthetic and high 
Theoretical scores is even more indica- 
tive of a strong intellectual orientation. 
One wonders whether the intellectual 
potential indicated by the combination 
of strong esthetic and theoretical orien- 
tations in the women of the sample will 
lead to intellectual and academic pro- 
ductivity or will remain undeveloped 
in the current cultural environment. 

A reservation with regard to the 
differences between the gifted and the 
nongifted indicated by the foregoing 
findings should be restated. The gifted 
students who furnished the data which 
permitted the delineation of these differ- 
ences are a select group of gifted, 
chosen partly because they possess de- 
sirable characteristics other than high 
academic aptitude. Criteria of socia- 
bility, responsibility, and emotional 
stability, in addition to achievement and 
aptitude, entered te some extent into 
their selection. Furthermore, high ability 
plus achievement is not a sine qua non 
of active, operative giftedness, and 
generalizations arrived at from patterns 
of mean scores are not necessarily 
typical of single individuals. 

That personality characteristics other 
than high academic aptitude do dis- 
tinguish the intellectually gifted from 
the general population seems clear. The 
results presented here for a large sample 
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of contemporary youth generally con- 
firm characteristics of the gifted previ- 
ously reported. More detailed knowl- 
edge of the ways in which nonintellectual 
attributes operate within the ranks of 
the gifted and differentially between the 
gifted and the nongifted may result 
from study of selected subgroups of the 
gifted. One should ask whether the 
theoretical orientation of the gifted, for 
example, is ‘uniformly high, regardless 
of field of study, be it engineering, a 
theoretical science, or the humanities. 
One also wonders what other qualities 
differentiate the individuals of high 
ability having a utilitarian orientation 
from those with a theoretical orienta- 
tion. Are the effects of high intellectual 
ability nonlinear, as Hollingworth has 
repeatedly proposed, the most desirable 
correlates occurring in a moderately 
high rather than in an extremely high 
range of ability? These and other ques- 
tions await further research. 


Summary 


Although considerable interest has 
been centered in recent years on ways 
to insure that intellectually gifted youth 
will develop their capabilities to the 
fullest, relatively little is known of the 
underlying personality characteristics 
common to the gifted. The study here 
reported was a re-evaluation, from ob- 
jective personality inventories, of previ- 
ously reported psychological attributes 
of the gifted and an attempt to identify 
additional personality characteristics 
that differentiate the gifted from the 
nongifted. 

The attribute that most sharply 
differentiates the gifted of both sexes, 
as defined in this study, from groups of 
unselected college freshmen is a strong 
disposition toward intellectual activity. 
This can be described more explicitly 
as a liking for reflective and abstract 
thought; interest in ideas and concep- 
tualization; a rational, cognitive ap- 
proach to reality; and a positive, func- 
tional approach to scholarly pursuits. 
A second major differentiation, some- 
what more pronounced in the women, 
appears in what seems to be a per- 
ceptual variable. The subjects of this 
study have a stronger esthetic orienta- 
tion than is commonly found. The 
majority of them react preferentially to 
the artistic rather than to the utilitarian 
components in their environments. 

Other differences in the two person- 
ality inventories, mostly confirmative of 


previous research, indicate that the 
gifted are independent, confident, and 
generally mature in their interactions 
with the external world. As compared 
to the normative groups, they have 
more complex perceptions and reac- 
tions. They are less authoritarian and 
less rigid, to the extent that many are 
free to become “risk-takers” in the 
world of ideas. Most of them also react 
with greater originality, imagination, 
and resourcefulness to the stimulation 
they receive. 

Although intellectually imaginative, 
critical, somewhat rebellious, and free 
to express themselves, the gifted are 
neither as emotionally expressive nor 
as impulsive as the average individual. 
This repression of affective behavior, 
however, does not produce social with- 
drawal. The gifted men, in fact, appear 
more socially oriented than do un- 
selected college men. In neither sex is 
there a higher incidence of emotional 
disturbance or adjustment difficulties 
among the gifted than is found in the 
general college population. 

Among the gifted, the women appear 
much more like the men with respect 
to most of the personality traits meas- 
ured than is true in more general college 
samples. As with other college students, 
however, the gifted women place greater 
value, relative to other measured values, 
on an esthetic approach to experience 
than do gifted college men. Again as 
in groups of more typical college stu- 
dents, the gifted women place greater 
emphasis on social than on utilitarian 
values, while the reverse is true for the 
men. 

The procedures used in selecting the 
gifted sample limit somewhat the ap- 
plicability of the conclusions. Studies 
of more restricted subgroups of com- 
parable ability levels should be informa- 
tive and valuable. 
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Science in the News 


The Republican Convention: 
Nixon’s “Progressive Conservatism” 
More Progressive than Conservative 


The Republican convention, like the 
Democratic, reflected the emergence of 
science and technology in national poli- 
tics. Like the Democrats, the Republi- 
cans, for the first time, wrote into the 
party platform a pledge of continuing 
federal support for scientific research. 
Again the important news is not in the 
platform promises or in the routine 
references to the importance of science 
which appeared in so many of the 
speeches, but in the attitude of the 
candidate. And Nixon’s attitude, like 
Kennedy’s, is that the federal govern- 
ment should be spending more money 
on science and much more on pro- 
grams to produce more well-trained 
scientists. 

There are sharp differences between 
the two men, but in the areas of science 
and particularly education there is at 
least a basic common agreement. The 
agreement stems, if from nothing else, 
from the strong awareness of both men 
of the emergence of science as a major 
component of a nation’s power and 
prestige, and the consequent aware- 
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ness not only of the importance of 
federal support of science, but of fed- 
eral support of programs to develop 
scientific talent. Nixon has gone out of 
his way to make it as clear as he can, 
short of outright criticism of Eisen- 
hower, that he believes that, particular- 
ly in the area of programs affecting 
national security, the Eisenhower ad- 
ministration has tended to think too 
much in terms of how much we can 
cut the budget and not enough of how 
much we should be doing. And as noted 
above, Nixon, like Kennedy, has 
recognized science and education as 
areas with a direct effect on national 
security. 

Nixon, so far at least, seems to be 
thinking of expanded research in more 
limited terms than Kennedy: he is in- 
clined, by his personal beliefs and by 
his commitments as a Republican can- 
didate, to think of spending less than 
the Democrats, and he seems to be con- 
centrating his attention, more than 
Kennedy, on programs of obvious 


practical value, particularly defense re- 
search and development and the space 
program with its important propaganda 
value. 

On education, again reflecting his 


ple, correlates with the Allport-Vernon-Lind- 
zey Economic scale from —0.4 to —0.6 for 
subgroups of National Merit Scholarship stu- 
dents in various fields of study. 

Correlations of the Thinking Introversion 
with the Allport-Vernon-Lindzey Theoretical 
scale (two scales which may seem to be 
conceptually related) are low for the men 
of the sample, varying from 0.1 to 0.2. For 
women, the correlations between the same 
two scales are around 0.4. Correlations be- 
tween the Complexity and the Allport-Vernon- 
Lindzey Aesthetic scale, for both sexes, ap- 
proximate a value of 0.4. Intercorrelations 
for other scales on these two inventories are 
below 0.3. Both personality inventories are 
only minimally related to scholastic aptitude 
in terms of correlations for the sample 
studied. Correlations with Scholastic Aptitude 
Test—M uniformly approximate zero. A few 
correlations with Scholastic Aptitude Test—V 
are of the order of 0.2, most of them also 
approximating zero. 

26. I. J. Lehman and S. O. Ikenberry, A Pre- 
liminary Report: Critical Thinking, Attitudes, 
and Values in Higher Education (Michigan 
State Univ., East Lansing, 1959). 

27. G. Hildreth, Educating Gifted Children at 
Hunter College Elementary School (Harper, 
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28. T. R. McConnell and P. A. Heist, College 
and University 34, 442 (1959). 


personal and his party inclination to 
keep the role of the federal government 
smaller than Kennedy and the Demo- 
crats would be inclined to do, Nixon 
would spend less over-all than Ken- 
nedy, and again would tend to con- 
centrate on areas of special importance 
in the area of national security. He 
would spend more than Kennedy, pro- 
portionately, on support for the gifted 
student as opposed to the average 
student; more, again proportionately, on 
aid at the college and post-graduate 
levels as opposed to aid to the public 
school systems. 

In absolute terms, he may well be 
inclined to spend as much, or nearly 
as much, money as Kennedy on aid to 
the most promising students, but it is 
probably politically impossible to do a 
great deal for the gifted student while 
ignoring the average student. A big aid 
program for scientific education there- 
fore implies at least a moderately big 
program of general aid to education. 

Nixon vigorously supports federal aid 
to school construction, but not aid for 
teachers’ salaries, although he has 
hedged a little on this by saying he is 
opposed to “direct” aid to salaries, 
which seems to leave open the possi- 
bility of indirect aid. Like Kennedy, he 
supports a greatly expanded federal 
student loan and scholarship program, 
and expansion of programs to help 
colleges build not only dormitories, as 
presently authorized, but laboratories 
and other non-revenue-producing build- 
ings as well. On the other hand, he re- 
jects the Democrats’ belief that the 
federal government should accept con- 
tinuing responsibility for the public 
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school system. He says that the re- 
sponsibility is and should be with local 
government, that the federal govern- 
ment should back only limited term 
programs—to meet, for example, the 
present classroom shortage—and that 
this aid should be distributed primarily 
on the basis of need. 

Whatever Kennedy’s private feelings, 
as the Democratic candidate he is ob- 
ligated to support both a very big pro- 
gram and a program that pays a good 
deal of attention to general social wel- 
fare. Like Kennedy, Nixon has certain 
party commitments, and as a Republi- 
can the most important of these is to 
avoid a very fast rise in the level of 
federal spending. This means_ that 
Nixon would probably be unable, al- 
though perhaps not unwilling, to back 
as big education and scientific research 
programs as the Democrats. But with 
all this, the difference between Nixon 
and Kennedy is probably less in the 
fields of education and science than in 
most other areas. 


Nixon’s Staff 

Nixon’s staff, like Kennedy’s, tends 
to be made up of younger men with 
some of the key figures in their thirties, 
hardly anyone in his fifties. Like Ken- 
nedy’s people, those concerned with 
policy are plainly well educated and 
smart. There are fewer professors than 
are closely associated with Kennedy, 
and the lawyers, who tend to make up 
the hard core of most political staffs, 
are more likely to be from Wall Street 
than from the faculty of Harvard Law 
School. But the contrast between Nixon 
and Eisenhower is sharper than that 
between Nixon and Kennedy. 

There is comparatively little repre- 
sentation in the group around Nixon 
of the corporation presidents and board 
chairmen that Eisenhower has always 
chosen as his closest companions. There 
are many more, whether from the uni- 
versities or outside, who might properly 
be tagged intellectuals. His full-time 
staff includes two professors of govern- 
ment (Charles Lichenstein of Notre 
Dame and George Grassmuck of Mich- 
igan) and Stanley McCaffery, vice presi- 
dent of the University of California. 
But there is no Nixon brain trust in the 
sense that there is a Kennedy brain 
trust: there is no one in Nixon’s circle 
who gives the impression of having as 
strong a say on policy matters as some 
of Kennedy’s associates, such as Archi- 
bald Cox on labor and J. Kenneth 
Galbraith on over-all economic policy. 
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Nixon and the Presidency 

There is the clear assumption in both 
the Kennedy and the Nixon camps that 
the next president, whoever it is, must 
be a far more active, vigorous leader 
than Eisenhower has been. Both share 
the view, held by almost everyone in 
Washington, including at least some of 
the members of Eisenhower’s own staff, 
that the most obvious shortcoming of 
the Eisenhower administration has been 
the lack of vigorous leadership at the 
presidential level. 

Yet Nixon’s conception of active 
presidential leadership contrasts sharply 
with Kennedy’s (and with Rocke- 
feller’s). Like the absence in his or- 
ganization of the sort of brain trust 
associated with Kennedy or Rocke- 
feller, his conception of the presidency 
presumably reflects the Vice President’s 
basic attitudes. 

Kennedy and Rockefeller, both ad- 
mirers of Franklin Roosevelt, see the 
presidency as the place of national 
leadership: that is, as an office which 
can be used to alter substantially the 
outlook and attitudes of American 
society. Nixon’s atiitude appears to be 
quite different. He does not, like Ken- 
nedy or Rockefeller, feel the need for 
something like another New Deal. The 
weaknesses he sees in the Eisenhower 
administration seem to be less a matter 
of its pursuing wrong basic policies 
than of its failure to push its generally 
correct policies with sufficient vigor. He 
sees the role of the presidency more in 
terms of vigorous leadership within his 
administration and within his party 
than Kennedy and Rockefeller do. Al- 
though unquestionably a representative 
of the liberal wing of his party, Nixon 
is a conservative by contrast with Ken- 
nedy or Rockefeller. He is a man ready 
to spend more money than Eisenhower, 
and he is less concerned with a balanced 
budget. But he is in no rush to intro- 
duce a wave of big new programs es- 
pecially if, as such programs usually 
do, they add up to a really substantial 
increase in the federal budget and re- 
quire substantial tax increases. 

This attitude suggests why there is 
no Nixon brain trust: His self-described 
position as a “progressive conservative” 
is, by the standards of his party, much 
more progressive than conservative. But 
he remains a man, so far as he has 
allowed his feelings to be known, who 
seems basically satisfied with present 
policies, or with an expansion and de- 
velopment of present policies. He does 
not feel a great need to put people to 


work as a brain trust to think up new 
programs he does not believe are neces- 
sary, or to develop proposals for greatly 
expanding the influence of the federal 
government, which he would oppose as 
an undesirable trend. He quite natural- 
ly, as noted above, sees the need for a 
man in the presidency who can work 
within his party and his administration 
for a more vigorous prosecution of ac- 
cepted policies rather than the need 
Kennedy sees for a broader appeal to 
win support for policies which are new, 
not accepted, and indeed certain to en- 
counter violent opposition. 


Nixon and the Intellectuals 

Nixon’s relationship with the aca- 
demic world is affected, of course, by 
the simple fact that the bulk of the 
academic people who would be most 
useful in the campaign are cut off from 
him. One of the best known intellectual 
figures associated with the Eisenhower 
administration estimates that at least 80 
percent or more of the country’s better 
known historians and economists are 
Democrats. The proportion of Demo- 
crats among the best known law profes- 
sors and scientists is probably lower, 
but not too far behind. The fields in 
which the Republicans command the 
bulk of the academic support, notably 
among the faculties of engineering and 
business schools, are fields which are 
less pertinent to the needs of a candi- 
date for policy advisers and speech 
writers. 

Yet Nixon’s academic support is far 
from insignificant. Next week the or- 
ganization of a committee of intellec- 
tuals for Nixon will be announced, 
probably to be headed by Arthur F. 
Burns, president of the National Bureau 
of Economic Research and Eisenhower's 
former economic adviser; Lon Fuller, 
under whom Nixon studied at the Duke 
University Law School and now pro- 
fessor of jurisprudence at Harvard 
Law School; and George Berry, dean 
of the Harvard School of Medicine. 
Others closely associated with Nixon 
are William Yandell Elliott, chairman 
of the Harvard department of govern- 
ment, who accompanied Nixon on his 
trip to Russia; physicist Joseph Kaplan 
of UCLA, who was chairman of the 
International Geophysical Year pro- 
gram, an adviser in scientific matters; 
and Raymond Sauinier, chairman of the 
Council of Economic Advisers. But, im- 
pressive as this partial list may be, 
it defines a comparatively small group 
compared with the long list of national- 
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ly known academic figures who have 
publicly associated themselves with the 
Democrats. 


The Republicans, naturally, would 


like to avoid the impression that all the 
brains of the country are for the Demo- 
crats. In 1956 they organized CASE, 
the Committee of the Arts and Sciences 
for Eisenhower, but its list of names 
tended to be dominated, so far as 
publicity value was concerned, by Irene 
Dunne and Adolph Menjou. The Re- 
publicans, in the new committee, will 
avoid a repetition of this. The effort will 
be to show that the thinking men can 
support Nixon, and the Hollywood 
stars, this year, will not be on the list. 
Another step has been the encourage- 
ment by the Nixon staff of the Saturday 
Evening Post, which supports Nixon, 
in its plans for an article on Nixon’s 
intellectual support. 

Formal committees of intellectuals, 
whether they are formed by the Demo- 
crats or the Republicans, are created 
almost entirely for their publicity value. 
Beyond this, Nixon has been working 
to establish relationships with people 
who can be useful as policy advisers, 
researchers, and speech writers. Nixon 
and his staff say that he has been his 
own speech writer and his own policy 
maker, and they suggest that in general 
Nixon is his own man more than Ken- 
nedy, who has relied more on outside 
help for speeches and ideas. Yet as 
the campaign develops Nixon too will 
have to rely more on outside help. He 
needs to talk about more things than 
he can have first-hand knowledge of. 
As Adlai-Stevenson discovered, a poli- 
tician simply doesn’t have time to write 
all the speeches he needs for a cam- 
paign if he is to have enough time 
and energy to deliver them. Thus James 
Shepley, Time-Life’s chief of corres- 
pondents, who has taken leave to join 
Nixon’s staff, has lately undertaken a 
tole somewhat similar to that of Ted 
Sorenson in the Kennedy camp. Like 
Sorenson he has been active in estab- 
lishing initial contact with intellectuals 
who might be useful in the campaign. 
Such contacts, if successful, are likely 
to lead to an invitation to attend one 
of the Sunday afternoon talk sessions 
the Vice-President has been holding 
with people whose ideas and insights 
promise to be valuable. 

Nixon’s comparative lack of access 
to top academic people is balanced by 
the ready access that he, as Vice-Presi- 
dent, has to people within the Adminis- 
tration. He has apparently made good 
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use of, and been influenced by, his 
contacts with such liberal-minded mem- 
bers of the cabinet as Labor Secretary 
Mitchell and Attorney General Rogers, 
as well as with a number of officials, 
some appointed, some career civil 
service, below the cabinet rank. Mitch- 
ell, for example, is believed to have 
influenced Nixon’s stand in opposition 
to the so-called right-to-work laws, and 
Rogers is believed to be partially re- 
sponsible for Nixon’s strong commit- 
ments on civil rights. 


Politics and Brain Trusts 


People close to Nixon describe him 
as a “brainpicker”: a man who is eager 
to talk to anyone who might have use- 
ful knowledge or ideas, but whose 
policies are clearly his own, rather than 
those of his advisers. They see a sharp 
contrast in this compared to Kennedy, 
and there is certainly a difference be- 
tween the two. As was noted above, no 
one around Nixon gives the impression 
of having as strong a say on policy 
questions as some of Kennedy’s as- 


sociates. Whether this represents any , 


weakness in Kennedy or special strength 
in Nixon is open to question. It may 
be that in reaction to Eisenhower's 
tendency to delegate his powers Nixon 
tries to control things more tightly than 
it is really efficient for one man to do. 
It is also true, as noted earlier, that 
Nixon, being more conservative than 
Kennedy, does not feel a similar need 
for a brain trust to help explore new 
policies for him. 

There is nevertheless a sense of regret 
in the Nixon camp that the bulk of the 
best known academic names are on the 
other side. Because of the difference in 
outlook, they may not be sorry that 
Galbraith and Schlesinger are against 
Nixon, but they are certainly sorry that 
there are not more Burnses and Fullers 
to be for Nixon. But the Nixon people 
hope to turn the Kennedy brain trust 
to their own advantage. Nixon and 
other top Republicans have already 
started expressing their dismay that the 
party of Woodrow Wilson and Roose- 
velt should have become the party of 
Galbraith and Schlesinger and Bowles. 
There is actually a good deal of mutual 
respect between the two camps. But as 
the Democrats will, for campaign pur- 
poses, attempt to belittle Nixon in com- 
parison with Eisenhower, so the Re- 
publicans will attempt to picture Ken- 
nedy as an immature young man whose 
administration would be dominated by 
his radical advisers—H.M. 


Morse Appointed to 
“Science” Editorial Board 


It is a pleasure to announce the ap- 
pointment of the distinguished research 
physicist Philip McCord Morse to the 
editorial board of Science. After gradu- 
ation from the Case School of Applied 
Science (now the Case Institute of Tech- 
nology), Morse took his master’s and 
doctoral degrees at Princeton Univer- 
sity. He continued at Princeton as an 
instructor in 1929-30. In 1930-31 he 
was a Rockefeller international fellow 
for study in Munich with Arnold Sum- 
merfield and at Cambridge with N. F. 
Mott and H. W. S. Massey. Upon his 
return to the United States in 1932 he 
became an assistant professor of physics 
at Massachusetts Institute of Technol- 
ogy, where he has continued his ca- 
reer except for leaves of absence for 
special tasks during and after World 
War II. He became an associate pro- 
fessor in 1934, a professor in 1937, and 
director of the MIT Computation Cen- 
ter in 1956. He continues to hold this 
last post and, in addition, is director of 
the MIT Operations Research Center, 
a position which he assumed in 1958. 

Morse’s early researches were divid- 
ed between the field of the quantum 
mechanics of atomic collisions, with 
applications to gas discharges, and the 
field of acoustics. Later he became in- 
terested in operations research (see be- 
low) and computation. His most recent 
research work has been on electronic 
wave functions in metallic crystals and 
on linear acoustic theory. To some ex- 
tent his range of research interests is 
reflected in the books or monographs 
he has authored or coauthored: Quan- 
tum Mechanics (with E. U. Condon), 
1929; Vibration and Sound, 1936 (re- 
vised edition, 1946); Methods of Oper- 
ational Research (with G. E. Kimball), 
1950; Methods of Theoretical Physics, 
1953; and Queues, Inventories, and 
Maintenance, 1958. 

Morse has served the nation in num- 
erous administrative and organizing 
capacities. After a brief stint at the 
Radiation Laboratory at MIT in 1939, 
he became chairman of a committee 
that was set up by the National Re- 
search Council to determine means of 
sound control and ways to reduce noise 
and vibration in military aircraft. He 
continued in this post until 1944 but 
also was pressed into service from 1939 
to 1942 as director of a Navy project, 
which was administered by the National 
Defense Research Council, directed to 
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Philip McCord Morse 


the discovery of means to counter acous- 
tic mines. In 1942 he resigned from 
this post to accept an invitation to or- 
ganize and become director of the U. S. 
Navy Operations Research Group, 
whose initial task was to counter the 
German submarine threat. He con- 
tinued in this activity till the ead of the 
war in 1945. One of the three volumes 
describing the work of the group—writ- 
ten jointly by Morse and G. E. Kimball 
and mentioned above—was released 
from classification and published in 
1950. 

In the spring of 1946 Morse was 
asked to organize and direct the nuclear 
research laboratory at Upton, Long 
Island, which was to become the Brook- 
haven National Laboratory. He con- 
tinued in this post until the fall of 1948, 
when he returned to MIT in the hope 
of resuming his teaching and research, 
but he was again called upon to serve 
the government. James Forrestal, Secre- 
tary of Defense, prevailed upon Morse 
to organize and to be the first director 
of research for the Weapons Systems 
Evaluation Group. He returned to MIT 
in the fall of 1950 and has remained in 
residence since. 

He has held numerous additional 
positions of trust and responsibility. He 
is currently a member of the board of 
trustees of the Rand Corporation and 
the council of the American Physical 
Society and has been on the board of 
trustees of the Institute for Defense 
Analyses and of the . merican Institute 
of Physics. 

He is a member of the National Acad- 
emy of Sciences, the American Acad- 
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emy of Arts and Sciences, the Ameri- 
can Physical Society, the American 
Acoustical Society (president in 1948), 
and the Operations Research Society of 
America (president in 1952) and is a 
fellow of the American Association for 
the Advancement of Science. 

His most recent extramural assign- 
ment has been to organize and direct 
the Panel on Qperations Research of 
the North Atlantic Treaty Organiza- 
tion. 

In addition to the honors already 
mentioned or implied above, Morse 
was awarded the D.Sc. degree by Case 
Institute of Technology in 1940 and 
the U.S. Medal of Merit for his work 
in operations research in 1946. 

Morse has had varied experience in 
editorial functions. He is currently a 
member of the editorial board of Phys- 
ics Today and is on the advisory board 
of the Bulletin of Atomic Scientists. 
He was associate editor of MIT’s ma- 
gazine, Technology Review, from 1936 
to 1946 and has been editor of Annals 
of Physics since it was founded in 1957. 

We are glad to welcome Dr. Morse 
to our editorial board.—G.DusS. 


News Notes 


News Briefs 


Basic research conference. Progress 
in basic research in areas ranging from 
anatomy to nuclear energy will be con- 
sidered in Seattle on 15 August by nine 
leading American scientists who will 
take part in a day-long program mark- 
ing the dedication of the new $2,250,- 
000 Boeing Scientific Research Labora- 
tories in Seattle. “Frontiers of Basic 
Research” will be explored in the morn- 
ing program. The participants will be 
Walter O. Roberts, director of the High 
Altitude Observatory at Boulder, Colo- 
rado; Glenn T. Seaborg, professor of 
chemistry and chancellor of the Uni- 
versity of California at Berkeley, and 
John C. Fisher, of the General Electric 
Research Laboratory in Schenectady, 
N.Y. Brief talks by six other scientists 
and a panel discussion of other areas of 
basic research will highlight the after- 
noon program. 

Marine laboratories. The North 
American section of the Directory of 
Marine and _ Freshwater Biological 
Laboratories of the World, is near com- 
pletion. Directors of such laboratories 
who have not received the brief ques- 


tionnaire issued by the international 
committee in charge of the preparation 
of the directory should write immedi- 
ately to the editor, Professor Robert W. 
Hiatt of the University of Hawaii. The 
committee hopes to make the directory 
as useful as possible, and requests the 
cooperation of laboratory directors in 
calling attention to institutions inad- 
vertently overlooked. 

Canada-India reactor. The Canada- 
India reactor went into operation last 
month at Trombay, India, according to 
a recent announcement by India’s 
Atomic Energy Commission and the 
Atomic Energy of Canada Limited. The 
start-up of the research and engineering 
test reactor, which is a modified ver- 
sion of the NRX reactor at Chalk River, 
Canada, climaxes 5 years of close co- 
operation between engineers, scientists, 
and technicians of the two nations. 

* 

New medical school. A “regional” 
school of basic medical sciences is to 
be established at the University of 
New Mexico. A $1,082,300 grant from 
the W. K. Kellogg Foundation will as- 
sist the university over a 5-year period 
to establish a school covering the first 
2 years of the medical curriculum. 
About half of the grant will be spent 
to meet, in part, the planning and op- 
erating costs for the school’s first 5 
years, and the other half will be used 
for construction of facilities on the 
Albuquerque campus. 

Other Western states—Arizona, Cal- 
ifornia, Hawaii, Idaho, and Montana— 
also are taking new steps to meet their 
medical education needs. 


Grants, Fellowships, and Awards 


Arthritis and rheumatism. The Ar- 
thritis and Rheumatism Foundation of- 
fers predoctoral, postdoctoral, and sen- 
ior investigatorship awards in_ the 
fundamental sciences related to arthritis 
for work beginning 1 July 1961. Dead- 
line for applications is 31 October. 
These awards are intended as fellow- 
ships to advance the training of young 
men and women of promise for an in- 
vestigative or teaching career. They are 
not in the nature of a grant-in-aid in 
support of a research project. Stipends 
range from $2000 to $10,000 per year. 
For further information and application 
forms, address the Medical Director, 
Arthritis and Rheumatism Foundation, 
10 Columbus Circle, New York 19, 
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Cardiovascular research. Men and 
women with doctor’s degrees who are 
interested in conducting cardiovascular 
research at Central Ohio institutions 


have until 15 September to apply for ° 


fellowships with the Central Ohio Heart 
Association. Applicants must have 
served at least a year of internship or 
the equivalent. In exceptional cases, a 
fellowship may be awarded to an indi- 
vidual with a bachelor’s or master’s de- 
gree who has shown unusual promise. 
Qualified nonmedical personnel will be 
given equal consideration, provided 
their projects are related to cardiology. 
Both clinical and basic-science fellow- 
ships will be awarded, for a period of 1 
year at annual stipends ranging from 
$2800 to $8000. Requests for applica- 
tion forms should be directed to the 
Central Ohio Heart Association, 145 
North High Street, Columbus 15, 
Ohio. 

Life sciences. The Division of Bio- 
logical and Medical Sciences of the 
National Science Foundation announces 
that the next closing date for receipt 
of basic research proposals in the life 
sciences is 15 September. Proposals 
will be reviewed at the fall meetings of 
the foundation’s advisory panels, and 
disposition will be made approximately 
4 months after the closing date. Pro- 
posals received later than 15 September 
will be reviewed after the spring closing 
date of 15 January 1961. Inquiries 
should be addressed to the National 
Science Foundation, Washington 25, 
De. 

Reproduction. In recognition of the 
world-wide need for scientific training 
in reproductive physiology, the Worces- 
ter Foundation for Experimental Biol- 
ogy plans to initiate, on 1 January 
1961, a postdoctoral program in this 
field under a grant from the Population 
Council. Fellowships for the program 
will be awarded to candidates possessing 
the Ph.D. or M.D. or their equivalents. 
These fellowships will carry a stipend 
of $5500 per annum and will be for a 
12-month period. An allotment will 
also be made for round-trip travel to 
the foundation headquarters. Applica- 
tion blanks may be secured from the 
Research Director, Worcester Founda- 
tion for Experimental Biology, Shrews- 
bury, Mass., and should be returned at 
an early date. The fellowship awards 
for the first year will be announced late 
in 1960. Applicants for participation in 
the program in 1962 and later years 
may communicate with the director at 
any time, but their applications will not 
be acted upon in 1960. 
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Scientists in the News 


At a recent ceremony to mark the 
300th anniversary of the founding of 
the Royal Society of London, the Queen 
Mother, chancellor of the University of 
London, presented honorary degrees to 
the King of Sweden, Detley W. Bronk 
of the United States, Homi J. Bhabba 
of India, Sir Macfarlane Burnet of Aus- 
tralia, George Charles de Hevesy of 
Sweden, and Sir Thomas Merton of 
England. 


The following scientists from the 
United States were among those who 
received honorary degrees at the recent 
500th anniversary celebration of the 
University of Basel, Switzerland: Emil 
Witschi of the State University of Iowa, 
Ray Herb of the University of Wiscon- 
sin, and Kenneth Thiman of Harvard 
University. 


Otto Struve, director of the National 
Radio Astronomy Observatory, received 
an honorary degree from the Univer- 
sity of Kiel, Germany, on 8 July. A 
month earlier he also received an hon- 
orary degree from Wesleyan University, 
Middletown, Conn. 


The National Academy of Sciences— 
National Research Council has an- 
nounced the appointment of new chair- 
men to four of the academy’s eight di- 
visions. The appointments are for 2 
years. 

Edward P. Espenshade, Jr., chairman 
of the department of geography at 
Northwestern University, is chairman 
of the Division of Earth Sciences. He 
succeeds John N. Adkins, director of 
the earth sciences division, Office of 
Naval Research. 

Emil W. Haury, professor and head 
of the department of anthropology at 
the University of Arizona, is chairman 
of the Division of Anthropology and 
Psychology. He succeeds Neal E. Mil- 
ler, James Rowland Angell professor of 
psychology at Yale University. 

J. Barker Rosser, professor of 
mathematics at Cornell University, is 
chairman of the Mathematics Division. 
He succeeds Samuel S. Wilks, profes- 
sor of mathematical statistics at Prince- 
ton University. 

Robert C. Elderfield, professor of 
chemistry at the University of Michi- 
gan, is chairman of the Division of 
Chemistry and Chemical Technology. 
He succeeds Ernest H. Volwiler, presi- 
dent of Abbott Laboratories, North Chi- 
cago, Ill. 


Harriet B. Creighton, professor of 
botany at Wellesley College and secre- 
tary of AAAS Section G-—Botanical 
Sciences, has just returned from a year 
as Fulbright lecturer, in genetics at the 
University of Cuzco, Cuzco, Peru. 


Jacques Van Mieghem of Brussels 
University (Belgium) has received the 
International Meteorological Organiza- 
tion Prize, which is awarded for out- 
standing work in meteorology and in 
international collaboration. Van Mieg- 
hem has published many papers, par- 
ticularly on the general circulation and 
thermodynamics of the atmosphere and 
on energy transfer in large atmospheric 
disturbances. 

His contribution to international co- 
ordination of research in meteorology 
is considerable. He was elected in 1951 
as president of the Commission of Aer- 
ology of the World Meteorological Or- 
ganization and was designated by WMC 
as its representative on the Special Com- 
mittee of the International Geophysi- 
cal Year. He represented the organiza- 
tion at various international scientific 
meetings. Further, he served as secre- 
tary and subsequently as president of 
the International Association for Me- 
teorology and Atmospheric Physics of 
the International Union for Geodesy 
and Geophysics. 


S. E. Gould, professor of pathology, 
Wayne State University College of 
Medicine, and _ pathologist, Wayne 
County General Hospital, Eloise, Mich., 
has been invited by the Polish Academy 
of Sciences to serve as representative 
from the United States to the first In- 
ternational Conference on Trichinosis, 
to be held in Warsaw on 12 and 13 Sep- 
tember. The conference will observe 
the 100th anniversary of Zenker’s dis- 
covery of Trichinella spiralis as the 
causative agent of trichinosis. 


J. B. Adams, acting director-general 
of the European Organization for Nu- 
clear Research (CERN) and director of 
CERN’s proton synchrotron division, 
has been awarded the Roentgen Prize 
by the Justus Liebig University of Gies- 
sen (Germany). 

Presentation of the prize was made 
on 1 July during a ceremony in com- 
memoration of the 350th anniversary of 
the university, whose Physical Institute 
was headed by Wilhelm K. Roentgen 
until 1885. The award will be given 
annually for outstanding contributions 
in fundamental research in particle 
physics. 
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Alfred H. Washburn has resigned as 
director of the Child Research Council, 
University of Colorado School of Medi- 
cine, effective 1 October. He will re- 
main an active member of the research 
staff of the institute, participating in its 
studies of the development of indivi- 
duals throughout their life span. 

Washburn is succeeded by Robert W. 
McCammon, who has been with the 
Child Research Council since 1949, 
first as assistant and then as associate 
director. 


Thomas W. Kethley, of the staff of 
the Engineering Experiment Station, 
Georgia Institute of Technology, has 
been appointed research professor of 
applied biology and head of the newly 
formed Bioengineering Branch. 

This fall Robert S. Ingols, at present 
professor and head of the instituie’s 
department of applied biology, will be- 
come director of the new School of Ap- 
plied Biology, which will offer under- 
graduate and graduate degrees in the 
fields of experimental and applied biol- 
ogy. 


C. M. Pomerat, professor of cytology 
and director of the tissue-culture lab- 
oratory of the Medical Branch, Uni- 
versity of Texas, has been appointed 
director of biological research at the 
Pasadena Foundation for Medical Re- 
search, Pasadena, Calif. He has also 
accepted appointments to serve as ad- 
junct professor of anatomy at the 
School of Medicine, University of 
Southern California, and clinical pro- 
fessor of pathology at the College of 
Medical Evangelists in Los Angeles. 


William G. McGinnies, director of 
the Central States Forest Experiment 
Station, Columbus, Ohio, for the past 
6 years, has been appointed director of 
the Tree Ring Laboratory and coordina- 
tor of the Arid Land Research Pro- 
gram at the University of Arizona in 
Tucson. Retiring from the U.S. Forest 
Service after 30 years in research, 
McGinnies assumed his new duties on 
1 August. 

As director of the Tree Ring Labora- 
tory he will carry forward and expand 
investigations correlating tree growth 
and weather. The Arid Zone Program, 
administered by the University of 
Arizona and sponsored by the Rocke- 
feller Foundation, is part of a world- 
wide project of the United Nations 
Educational, Scientific, and Cultural 
Organization and is devoted to finding 
new and better ways to use arid land. 
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Robert S. Mulliken, Ernest De Witt 
Burton professor in the physics depart- 
ment of the University of Chicago, has 
recently received several honors. In 
February he was presented with the 
Gilbert Newton Lewis Medal of the 
California Section of the American 
Chemical Society “for achievement 
in theoretical aspects of chemistry.” In 
May he received the Theodore William 
Richards Medal of the Northeastern 
Section of the ACS “for conspicuous 
achievement in chemistry.” During the 
spring he spent 5 weeks at Cornell Uni- 
versity as George Fisher Baker non- 
resident lecturer in chemistry, where he 
discussed the interaction of electron 
donors and acceptors. 


Hans Meier of the Children’s Cancer 
Research Foundation, Boston, has been 
appointed a staff member at the Roscoe 
B. Jackson Memorial Laboratory, Bar 
Harbor, Me. 


Albert J. Rohlfs, meteorologist on 
the Pacific Weather Project, has re- 
cently been transferred from Honolulu 
to the U.S. Weather Bureau’s marine 
center at New Orleans, where he has 
been appointed marine meteorological 
assistant to George L. Canaday, marine 
meteorological supervisor for the Gulf 
of Mexico, the Caribbean Sea, and 
West Indian waters. 


Joseph H. Gerber has been named 
director of the Center for Aging Re- 
search of the National Institutes of 
Health. He was formerly medical officer 
in charge of the Public Health Service’s 
Indian Health Area Office, Aberdeen, 
S.D. He succeeded G. Halsey Hunt, 
who is now chief of the Division of 
General Medical Sciences. 


Recent Deaths 


Harlan H. Barrows, Chicago, IIl.; 83; 
professor of geography at the University 
of Chicago and coauthor of widely 
used textbooks; June. 

Saul R. Buc, New York; 45; research 
fellow at the Central Research Labora- 
tories, General Aniline and Film Cor- 
poration, Easton, Pa.; 5 June. 

Bernard H. Dawson, La Plata, Ar- 
gentina; 69; astronomer associated with 
the National University Observatory, 
La Plata, since 1912; specialist in vari- 
ables, double stars; discoverer of Nova 
Puppis, 1942; president of the profes- 
sional astronomers’ group of Argentina; 
18 June. 


Vernor C, Finch, Madison, Wis.; 77; 
for many years a professor of geogra- 
phy at the University of Wisconsin; co- 
author of Geography of World Agricul- 
ture, published by the U.S. Govern- 
ment, and of two widely used college 
textbooks; 23 October 1959. 

Brenton R. Lutz, Melrose, Mass.; 
70; emeritus professor of biology and 
formerly department chairman at Bos- 
ton University (1928-1956); noted for 
his work on the evolution of the carotid 
sinus reflex and on respiration and cir- 
culation in fishes, and, more recently, 
for research on the physiology of small 
blood vessels by means of micromanip- 
ulative and cinephotomicrographic pro- 
cedures; 22 June. 

Franz Marschall, Easton, Pa.; 62; for 
25 years research chemist at the Cen- 
tral Research Laboratories of General 
Aniline & Film Corporation; 20 May. 

Walter B. Pillsbury, Ann Arbor, 
Mich.; 87; professor emeritus and 
former chairman of the department of 
psychology at the University of Mich- 
igan; 3 June. 

Norman L. Schmidt, Stamford, Conn.; 
63; urologist who practiced in New 
York and Stamford; was a special fel- 
low in oncology and a research asso- 
ciate in cancer at the Yale University 
School of Medicine; 20 July. 

Frank E. Williams, Phoenix, Ariz.; 
83; professor emeritus of geography at 
the University of Pennsylvania’s Whar- 
ton School of Finance and Commerce; 
9 July. 


Erratum: The meeting of the American Insti- 
tute of Biological Sciences (28 Aug.—1 Sept.) 
will be held at Stillwater, Okla., and not at 
Norman, Okla., as incorrectly indicated in the 
22 and 29 July issues. 

Erratum. The note that announces E. L. Reyn- 
olds’ visiting appointment to Hiroshima Women’s 
College [Science 132, 213 (22 July 1960)] indi- 
cates that Reynolds is a member of the staff of 
the Fels Research Institute, when in fact he has 
not been actively associated with the institute for 
a decade. During the past i0 years he has been 
employed by the Atomic Energy Casualty Com- 
mission in Japan and self-employed as a free- 
lance author and lecturer and owner-navigator 
of the yacht Phoenix. 

Erratum. In the report “Reversible inhibition 
of beef heart cytochrome c oxidase by polyionic 
macromolecules” by P. Person and A. Fine 
[Science 132, 43 (1960)], it is incorrectly stated 
in the next-to-last sentence in the legend of 
Fig. 2 that protamine sulfate (final concentration 
33 weg/ml) was added to the cuvette. Polyglu- 
cose sulfate, rather than protamine sulfate, was 
added. 

Erratum. In the report “Complementation at 
the maroon-like eye-color locus of Drosophila 
melanogaster” by E. Glassman and W. Pinkerton 
[Science 131, 1810 (1960)], the genetic designa- 
tions of the stocks used in the work (given near 
the top of column 1, page 1811) were made un- 
clear by our insertion of explanations for the 
symbols v and f in the designation. The sen- 
tence should have read “The stocks used were 
v f Bx8 ma-l, which was made from the ma-l 


strain at California Institute of Technology, and . 


v ma-l**, which was made from the bronzy stock 
kindly made available by Fahmy.” (v, vermilion 
eye color; f, forked bristle; Bx*, Beadex wing; 
ma-l, maroon-like eye color; ma-I>*, allele 
of maroon-like eye color) 
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Reviews 


- Automatic Language Translation. Lexi- 


cal and technical aspects, with partic- 
ular reference to Russian. Anthony 
G. Oettinger. Harvard University 
Press, Cambridge, Mass., 1960. xix 
+ 380 pp. Illus. $10. 

Automatic Translation. D. Yu. Panov. 
Translated from the Russian by R. 
Kisch. A. J. Mitchell, Ed. Pergamon 
Press, New York, 1960. viii + 73 pp. 
$3.50. 


Translation by machine, in order to 
present a passable product, must in- 
corporate at least a partial solution to 
the two basic problems of selection and 
arrangement: namely, the selection of 
the correct equivalent from among sev- 
eral possible alternatives presented by a 
bilingual dictionary, and the rearrange- 
ment of the translated elements when- 
ever there is a variance between the 
word order found in the original sen- 
tence and the word order required in the 
translation for an intelligible rendition 
of the content of the original. Seman- 
tics, which, very roughly speaking, deals 
with selection problems, and syntax, 
which, among other things, deals with 
rearrangement, have emerged as the 
two crucial (though overlapping) prob- 
lem areas in the machine translation 
field. Neither of the books under review 
deals in a substantive way with either 
problem (nor does either pretend to do 
so), although both acknowledge the 
importance of the problems. The two 
books are quite dissimilar, titles and 
chapter headings to the contrary not- 
withstanding. 

Automatic Language Translation, by 
Oettinger, is a serious, well-written ac- 
count of a specific project of the 
Harvard Computation Laboratory. The 
author treats exhaustively a very 
limited aspect of the subject of ma- 
chine translation; some good discus- 
sion of computer programming and 
data processing is included. Automatic 
Translation, by Panov, touches upon a 
broad spectrum of machine translation 
problems but, in effect, is little more 
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than a superficial account of the early 
(1955-56) work in this field at the 
Institute of Precision Mechanics and 
Computer Engineering (Moscow), plus 
some brief description of a few sub- 
sequent lines of investigation. 
Oettinger’s book can usefully be 
looked upon as containing two major 
packages. Chapters 1 and 3 present a 
quite good introductory account of com- 
puter programming and data proces- 
sing, but the material is more appropri- 
ate for the specialist or the student than 
for the layman. Section 1.6 in particular 
should serve to illuminate a number of 
often confused questions concerning 
random versus sequential access. The 
second major package, beginning with 
chapter 5, is a detailed account of the 
methods, procedures, and results of the 
Harvard “automatic dictionary” project 
at the time the book was written. This 
project was then primarily concerned 
with problems of dictionary mainte- 
nance and lookup, and with those 
aspects of morphology represented by 
the stem-affix splitting procedures neces- 
sary in automatic translation. Other so- 
lutions to the problem of word inflection 
through stem-affix splitting have been 
developed and presented in the litera- 
ture, but nowhere else (other than in 
several progress reports made by that 
same project to the National Science 
Foundation) can so exhaustive a treat- 
ment of a specific method be found. The 
Harvard book will probably be of partic- 
ular interest to workers in the field of 
machine translation or in related fields 
involving the processing of language 
data, if such workers wish to establish 
or develop a well-organized discipline 
of computer procedures associated with 
dictionary lookup and problems of word 
inflection. Even these readers must be 
cautioned that Oettinger has not con- 
cerned himself with the efficiency or 
the speed of computer usage, and other 
works in the literature may be consulted 
to find ingenious and efficient dictionary 
lookup procedures for general-purpose 
computers. Although Oettinger exhibits 


his usual eloquent command of English 
and, for the most part, the book is easily 
read, one suspects that had he occasion- 
ally substituted natural language for 
some of the mathematics and, perhaps, 
exploited a few golden opportunities to 
omit detail, the interests of digestibility 
would have been better served. 

Most portions of Automatic Transla- 
tion by Panov can be identified in litera- 
ture dating back to 1956. A pamphlet 
published in Moscow in 1956 by the 
Academy of Sciences of the U-.S.S.R. 
(An Experiment of the Machine Trans- 
lation of Languages Carried out on the 
BESM, by I. S. Mukhin) is largely 
represented in sections 1, 5, and 6 of 
the Panov book. Section 7 is carried 
over from an earlier (1956) Moscow 
book published in English (November 
1958) by the U.S. Joint Publications 
Research Service (JPRS/DC-—379). The 
rest of the book, Sections 8 through 11, 
was published (January 1959) by the 
U.S. Joint Publications Research Serv- 
ice (JPRS/DC—487D). Sections 2, 3, 
and 4 are apparently new and attempt 
to give the layman an intuitive impres- 
sion of the processes performed by a 
human translator and of how these 
processes might reasonably be mech- 
anized. This treatment is quite brief, 
falls well short of the mark, and is of 
little interest. 

In the last several years a rather large 
quantity of Russian publications in the 
field of machine translation have been 
made available in English (and on a 
timely basis) by the U.S. Joint Publica- 
tions Research Service. Much of this 
material is quite good, very informative, 
and reflects a large-scale, serious effort 
on the part of the U.S.S.R. in the field 
of machine translation. The Panov 
book, however, in no way approaches a 
comprehensive account of even the 
early Russian work. It is, to a large 
degree, based on the 1955-56 cxadlll 
ments with the BESM computer but, 
even on this subject, is fragmentary. 
From these experiments a number of 
examples are given of machine transla- 
tion of English into Russian; if taken at 
face value these examples exhibit a 
highly advanced machine translation 
capability well beyond that which has 
been, at this time, legitimately demon- 
strated anywhere else. Curiously 
enough, even though most of these ex- 
amples have been available for inspec- 
tion for several years, the inexplicably 
high quality illustrated has not before 
been commented upon, to our knowl- 
edge. (Especially sophisticated is an 
example from Dickens’ David Copper- 
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field, though in all examples the impli- 
cation is given that all multiple mean- 
ing problems have been resolved!) The 
rules for translation outlined in the 
Panov book and, for that matter, the 
rules presented elsewhere in the Russian 
literature do not even begin to explain 
how the sample translations could have 
been achieved. Since no other evidence 
to date supports the hypothesis that the 
Russians in 1956 were ahead of where 
the rest of the world is now, it seems 
reasonable to infer that the translation 
samples shown probably represent text 
that was studied beforehand in order to 
develop rules, the applicability of which 
was guaranteed by such prior analysis. 
The foregoing inference may not be 
justified but, in the absence of a detailed 
exposition of all rules used, it is difficult 
to conclude otherwise. (We of course 
assume that neither the original English 
text nor the final machine output of 
Russian text was in any way subjected 
to human editing.) Any thoughtful sci- 
entist will recognize that a sensationally 
elegant machine translation of a limited 
and specific body of text can be pro- 
duced on the basis of prior study of 
that text by essentially anyone with a 
small amount of ingenuity plus the abil- 
ity to program a general purpose com- 
puter. The only matter of real interest 
then lies in the question of the general 
validity of the rules when applied to 
text other than that used as a basis for 
developing the rules. 

Chapter 10 of Panov’s book contains 
a few pages of gratifying discussion, 
much more indicative than is the rest 
of the book of the depth and nature of 
the problems of machine translation. It 
is pointed out that machine translation 
is not solvable in a formal or mathe- 
matical sense, as is, for example, the 
problem of code breaking. Panov justi- 
fiably criticizes Weaver’s analogy be- 
tween machine translation and code 
breaking and points out briefly a few 
of the essential and profound differences 
between the two. 

With all its shortcomings, the book 
by Panov should be of some casual in- 
terest to the layman for its presentation 
of an introductory, though quite super- 
ficial, account of the nature of an auto- 
matic translation process. 

The field of automatic translation still 
awaits a book which presents the sub- 
ject adequately and informatively to the 
scientific community. 

Paut L. Garvin 
‘Don R. Swanson 
Ramo-Wooldridge Laboratories, 
Canoga Park, California 
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Cochiti. A New Mexico pueblo, past 
and present. Charles H. Lange. Uni- 
versity of Texas Press, Austin, 1960. 
xxv + 618 pp. Illus. $10. 


The Pueblo Indians of the Rio 
Grande are visited by thousands of 
tourists every year and have been 
known to history ever since their dis- 
covery by Coronado in 1540. But Span- 
ish attempts to obliterate their native 
religion in the process of Christianiza- 
tion led to the erection of a wall of 
secrecy, and until very recently little 
has been known of their inner life. 
Charles Lange’s monograph on Cochiti, 
the first comprehensive account of the 
culture of a Rio Grande Keresan-speak- 
ing pueblo, will therefore be of great 
interest to all students of the Southwest. 

We know from the archeological rec- 
ord that the Keres moved into the Rio 
Grande region from the west in the 13th 
century and formed a wedge among the 
Tanoan-speaking pueblos in the present 
vicinity of Santa Fe, N.M. In addition 
to mutual interaction and cultural ex- 
change, all of these pueblos have been 
subjected to the impact of Spanish and, 
later, American culture over a period 
of some 4 centuries. For Cochiti there 
are only a few accounts from the Span- 
ish period, but within the last century 
important observations have been made 
by a number of scholars, including 
Bandelier, Starr, Goldfrank, Benedict, 
Parsons, and Boas. 

Lange has built his account, in part, 
on the work of his predecessors, but the 
bulk of his materials comes from his 
own researches. covering the period 
1946-53 and including three summers’ 
residence in the pueblo with his family. 
He presents a balanced and satisfying 
integration of modern pueblo life, in 
the perspective of the last hundred 
years. On the other hand, comparative 
discussion is held to a minimum, in part 
because of the lack of comparable data 
from many of the eastern pueblos. 

The volume is organized in terms of 
geography, history, resources, economy, 
political organization, ceremonial or- 
ganization, and the social system; 44 
appendixes cover a wide range of 
statistical and other data. Of particular 
interest is Lange’s discussion of the 
political system, including the “progres- 
sive” and “conservative” factions, and 
his detailed account of the ceremonial 
organization, including the Katsina cult. 
While Cochiti is the most progressive 


of the eastern Keresan pueblos, social 


and cultural change has been gradual 
enough to make the author hopeful for 


the future. But whether the pueblos can 
maintain a social and ceremonial sys- 
tem, geared to community values, in 
the face of electric power, farm ma- 
chinery, modern schooling, and a grow- 
ing dependence on wage work remains 
to be seen. 

The University of Texas Press has 
produced a handsome volume that 
should have a wide appeal. It is also 
a volume in which the data for the au- 
thor’s conclusions are fully presented. 
Here we can see the effects of 400 years 
of contact with Spanish and American 
cultures and can begin to understand 
the complexities of social and cultural 
change in a society with values that are 
quite different from our own. 

FreD EGGAN 
Department of Anthropology, 
University of Chicago 


Agriculture and Ecology in Africa. A 
study of actual and potential devel- 
opment south of the Sahara. John 
Phillips. Praeger, New York, 1960, 
412 pp. Illus. $13.50. 


This book, written by a man with 
special competence in agriculture, is 
intended for scholars of other disci- 
plines and for administrators and oth- 
ers concerned with economic develop- 
ment in Africa. 

John Phillips’ subject, the land- 
scapes of Africa and man’s use of 
them for agriculture, is a complex 
matter for analysis and one of impor- 
tance. The vast, essentially rural con- 
tinent is impoverished. Real levels of 
living, as measured by per capita food 
and shelter inputs, are among the 
world’s lowest. Most of the popula- 
tion is dependent on subsistence rather 
than on cash-crop agriculture. Produc- 
tivity per acre is low, and land deterio- 
ration, a forerunner of further decrease 
in yields, is widespread. These are the 
reasons why this and other books on 
the subject are needed. 

African lands have been tilled for 
some thousands of years by indigenous 
cultivators of root and grain crops, 
using systems of shifting cultivation. 
They have been worked by European 
land-use techniques for as much as 
three centuries. Since World War I, 
European agricultural officers in co- 
lonial territories have had widespread 
influence on land use by Africans. 
These officers have brought to the task 
experience and training gained in mid- 
latitude agriculture. In the mid-20th 
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century, neither the indigenous African 
systems nor the grafted-on European 
systems are suitable, or even adequate, 
to continue to provide food and other 
agricultural products for this continent 
with its increasing population. 

Land-use systems and_ techniques 
appropriate to the diverse and largely 
tropical landscapes of Africa must be 
developed. This is one of Phillips’ main 
arguments. Suitable techniques can be 
evolved only through intensive study 
of the relationships of the elements of 
climate, soils, and vegetation in the 
areas to be used. The extreme diversity 
of climate, soil, and vegetation asso- 
ciations must be recognized by per- 
sons concerned with agricultural de- 
velopment. 

Among the problems posed by these 
factors in Africa, Phillips cites the 
high humidity of the rain forests and 
its role in furthering plant and animal 
disease. High evaporation in the semi- 
arid lands and its limiting effect on 
plant growth is treated. This problem, 
so important over the vast savanna 
lands, should have been handled in 
more extended fashion, if it is to be 
understood by the government officials 
to whom the book is largely directed. 
Diagrams showing monthly precipi- 
tation, potential evapotranspiration, 
and water balance for several stations 
would have clarified the matter. 

Among the vegetation problems 
treated is that of the annual grass burn- 
ing of the savannah areas, its influence 
on soil fertility, and its relationship to 
thicket encroachment. 

In all of these problems the stress 
is on study of the ecology of areas 
small enough to be relatively homog- 
enous from the viewpoint of the agri- 
culturalist. On the basis of association 
of climate and vegetation, Phillips tenta- 
tively categorizes Africa south of the 
Sahara into more than 40 type-regions. 
The regional divisions are shown on 
an adequate map. The climate, vegeta- 
tion, and soils of each region are de- 
scribed in some detail, as are problems 
of tree crop, tillage agriculture, or live- 
stock keeping when appropriate. Pres- 
ent land use is described, and a state- 
ment of Phillips’ evaluation of possible 
future use is made for each region. 
This part is really a handbook, and it 
should be read selectively. Its read- 
ability is not enhanced by the continued 
use of symbols or abbreviations for 
elements of climate, severity of eco- 
logical factors, and variations in vege- 
tation and so forth. In this section the 
author brings together much material 
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previously available only in the reports 
published by the various agricultural 
research stations and colonial depart- 
ments of agriculture, and in a number 


of journals. This is an important con- 


tribution. By bringing together this in- 
formation Phillips forces himself and 
us to re-examine our earlier generaliza- 
tions about African land use, which 
were based on less comprehensive data. 
The latter third of the book deals 
with other factors influencing agri- 
cultural development, such as human 
health, livestock disease, and present 
agricultural productivity. There is a 
discussion of the large development 
schemes including the Gezira cotton 
scheme in the Sudan, the groundnut 
scheme in Tanganyika, and the pro- 
posed Volta River scheme in Ghana. 
Phillips argues that large schemes 
should be undertaken only after ex- 
tensive examination of the ecological 
problems of the area to be developed. 
This book could only have been 
written by an agricultural scientist with 
extensive field experience in Africa 
and a wide acquaintance with the 
literature from the numerous agri- 
cultural research centers in Africa. It 
should be of service to scholars of 
other disciplines and to the political 
leaders of the emerging African states. 
WALTER DESHLER 
Department of Geography, 
University of Maryland 


Wave Propagation in a Random Me- 
dium. Lev A. Chernov. Translated 
from the Russian by R. A. Silver- 
man. McGraw-Hill, New York, 1960. 
viii + 168 pp. Mus. $7.50. 


This is the first more or less com- 
plete account, in English, of the theory 
of wave propagation in random media. 
The results are necessarily specialized 
to perturbation solutions of one kind 
or another since closed-form solutions 
of the equations are unattainable. 

The many detailed calculations in- 
clude solutions based on the ray theory, 
valid when the scale of inhomogene- 
ities is large compared with the wave- 
length; first-order perturbation solu- 
tions of the wave equation; and the 
effects of fluctuations of the medium on 
the focusing properties of optical sys- 
tems. Of special interest is a section on 
the deviation of rays treated by means 
of the Fokker-Planck equation, a tech- 
nique developed by the Russian school. 
Many detailed results on the correla- 


tion of fluctuations in the phase and 
amplitude of waves in inhomogenous 
media are derived by means of a 
straightforward application of _first- 
order perturbation solutions of the 
wave equation. 

One chapter is devoted to experi- 
mental data; this is surely too little 
for adequately describing the wide 
range of potential applicability of this 
theory. Chernov mentions American 
contributions to the subject which were 
made up to around 1954, but there 
has not been much of outstanding in- 
terest published since that time. This 
book is at present the only one avail- 
able in English on the subject, and it 
is a valuable account of a theory which 
is not widely taught in America. 

GEORGE WEISS 
Institute for Fluid Dynamics 
and Applied Mathematics, 
University of Maryland 


The Search for New Antibiotics. G. F. 
Gause. Yale University Press, New 
Haven, Conn. 1960. 97 pp. Illus. 
$4.75. 


This book is the record of the 
“Trends in Science” lectures given at 
Yale University, in December 1959, by 
Professor G. F. Gause (Institute of 
Antibiotics, Moscow). It consists of 
three lectures. The first, on the distribu- 
tion of antibiotic-producing microor- 
ganisms, presents Soviet evidence that 
there are a greater number and a greater 
variety of kinds of microorganisms in 
the soils of the South than in those of 
the North, and discusses the idea that 
geographic factors are a controlling de- 
terminant of the distribution of anti- 
biotic-producing organisms. The second 
lecture emphasizes the importance of 
the early classification of any unknown 
microorganisms producing antibiotics 
as an index of the type of antibiotic it 
is producing. The argument is less firm- 
ly grounded than that for distribution, 
and reflects a prevalent opinion in the 
Soviet Union on a somewhat contro- 
versial position. 

The third lecture is on the use of mi- 
croorganisms in cancer research. It is 
first concerned with the problem of 
whether “equivalents” to cancer exist in 
microorganisms. Such equivalents are 
thought to be found in certain (but not 
all) respiratory-deficient mutants of 
yeasts, molds, bacteria, and protozoa; 
methods are described for obtaining the 
proper types. While this approach is 
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highly dependent upon the idea that the 
cancer is a cancer because of impaired 
respiration, Gause presents evidence 
that biological alkylating agents—acti- 
nomycin Cc, a new antibiotic “6270” 
having antitumor activity, 6-mercapto- 
purine and relatives—are much more 
active in inhibiting such respiratory-de- 
ficient strains than they are in inhibiting 
the parent strains. In short, evidence is 
presented that agents having antitumor 
activity inhibit the respiratory deficient 
strains without comparable inhibition of 
the parents, and that materials without 
antitumor activity inhibit both types of 
strains equally, if at all. Therefore, such 
mutants can be employed as detectors 
for potential antitumor agents. 

The lectures are intelligently con- 
ceived, well organized, in excellent Eng- 
lish, and attractively printed. 

WayYNeE W. UMBREIT 
Department of Bacteriology, 
Rutgers University 


Die Natur im Weltbild der Wissen- 
schaft. Walter Hollitscher. Globus 
Verlag, Vienna, Austria, 1960. 499 
pp. Illus. 


This is a concise and well-rounded 
presentation of the fundamentals of 
natural science, written by a faithful 
Marxian for faithful Marxians. The 
book will also be interesting and useful 
to those non-Marxians who wish to 
study this perplexing phenomenon— 
Marxist science on this side of the 
Iron Curtain. Roughly the first quarter 
of the book gives an outline of the 
history of science; the second quarter 
is an account of physics, astronomy, 
and cosmology; the third presents the 
biological theories of evolution, he- 
redity, and development; and the fourth 
deals with human evolution, Pavlovian 
psychology, and population problems. 
The tone of the book is set in the open- 
ing chapter by quotations from these 
great scientific authorities—Marx, Len- 
in, Mao Tse-Tung, and Engels. Marx 
and Engels are, indeed, the most fre- 
quently quoted authorities, followed 
by Lenin, Darwin, Haldane, Needham, 
Pavlov, and Ambarzumian. 

The book is written interestingly and 
well; whether it presents an accurate 
and fair account of the topics with 
which it deals is a different question. 
I derived some wry amusement from 
the author’s valiant but unsuccessful 
efforts to pay due homage to Michurin- 
ist biology without making himself 
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thoroughly ridiculous. The technique 
adopted is to say that recent develop- 
ments in biology make the gene theory 
pretty much indistinguishable from the 
Michurin-Lysenko teachings. Both are 
misrepresented in the process. But, after 
all, the value of the book is in the light 
it throws on Marxist science, not on 
science in general. 

-THEODOSIUS DOBZHANSKY 
Columbia University, New York, and 
University of Sydney, Sydney, Australia 


Frontiers of the Sea. The story of ocea- 
nographic exploration. Robert C. 
Cowen. Doubleday, New York, 1960. 
307 pp. Illus. $4.95. 


To cram a readable account of the 
oceans into 307 pages is a man-sized 
job, and Robert Cowen has handled it 
well. The publisher, or whoever is re- 
sponsible for such things, let three typo- 
graphical errors creep in, but for a book 
that sells for less than $5 these days, 
one can be lenient and note such errors 
only in passing. 

The book contains a concise history 
of oceanography and a report on near- 
ly all major phases of work at sea: 
bathymetry, biology, currents, tides, and 
food, as well as an account of the most 
recent discoveries and developments 
(the author is very up to date). He has 
included 16 pages of excellent photo- 
graphs; these are placed in groups of 
eight at intervals approximately one- 
third and two-thirds of the way through 
the book. Fifty-four line drawings by 
Mary Cowen add considerably to the 
book’s charm. It is pleasant to see good 
hand sketches of currents, instruments, 
charts, fish, and plankton. 

There is an introduction by Roger 
Revelle which is “up to snuff,” end- 
paper charts at front and back, a briefiy 
annoted bibliography listing 18 volumes 
that are well-worth reading, and what 
appears to be a good index (six and a 
fraction pages). I read the book rather 
carefully in about 6 hours. 

There are a few statements or im- 
plications in the book which bear fur- 
ther discussion. Cowen states on page 
74 that “much of the recent detailed 
data on undersea topography has been 
kept secret . . .” This was true until 
quite recently when the Navy’s clas- 
sification of bottom topography was 
brought up to date; this involved con- 
siderable declassification. 

In his discussion of coral atolls, 
Cowen implies that the drillings on 


Bikini and Eniwetok were connected 
with bomb tests. They were only in the 
following way—the Bikini drilling was 
part of a general resurvey made in 
1947, one year after “Operation Cross- 
roads”; the Eniwetok drilling was con- 
venient because the impending H-bomb 
test made logistic support available. 
Both atolls were drilled primarily for 
scientific purposes. 

On page 181 it is indicated that coal 
and oil might form in deep water, al- 
though I do not believe that implication 
is intended. These products are certain- 
ly formed in shallow water. Similarly, 
on page 212, it is indicated that the 
vertical migration of plankton has been 
studied for the last half century, but it 
seems to me that knowledge about this 
phenomenon is of recent origin. 

In the brief treatment of recent inter- 
national affairs in oceanography (in the 
eleventh and final chapter), Cowen 
states that the Special Committee on 
Oceanic Research (SCOR) is a Com- 
mittee of the International Geophysical 
Union (more correctly the International 
Union of Geodesy and Geophysics, 
IUGG). This a mistake. SCOR is a 
creature of the International Council 
of Scientific Unions (ICSU) of which 
the IUGG is also a member. Repre- 
sentatives are sent to SCOR from IUGG 
and from several other scientific unions 
that are members of ICSU. 

It would have been useful if, in the 
section on tides, Cowen had included 
the seasonal exchange of sea water be- 
tween the northern and southern hemi- 
spheres. However, this recent discovery, 
further checked during the IGY, is still 
not fully understood and perhaps would 
be better discussed at a later date. - 

The general sense of the volume, that 
the oceans are simply waiting for us to 
utilize them fully, is good. In gradual, 
but ever-increasing tempo, many agen- 
cies of the federal government are em- 
phasizing research and exploration at 
sea. It is an investment in the future 
which we cannot afford to miss and 
which, indeed, we are not going to miss. 
The value of the oceans is fully brought 
out in this book. 

Frontiers of the Sea will be worth- 
while reading for the interested and 
lay public, for whom it is intended. By 
keeping the public accurately informed, 
Cowen has given important help to 
those who must determine that the 
United States does not lag in its scien- 
tific development. 

Gorpon LILL 
Office of Naval Research, 
Washington, D.C. 
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New Books 
Biological and Medical Sciences 


Fleisch, Alfred. New Methods of Study- 
ing Gaseous Exchange and Pulmonary 
Function. Translated by Charles Corsi. 
Thomas, Springfield, Ill., 1960. 130 pp. 
$5.75. 

Greenberg, David M., and Harold A. 
Harper, Eds. Enzymes in Health and 
Disease. Thomas, Springfield, Ill., 1960. 
475 pp. $14.50. Papers (26) presented at 
the course organized at University of Cali- 
fornia Medical Center (San Francisco) in 
April 1959. 

Haimowitz, Morris L., and Natalie 
Reader Haimowitz, Eds. Human Develop- 
ment. Crowell, New York, 1960. 813 pp. 

Hardy, D. Elmo. Insects of Hawaii. vol. 
10, Diptera: Nematocera—Brachycera. 
Univ. of Hawaii Press, Honolulu, 1960. 
377 pp. $7. 

Harris, H. Human Biochemical Genetics. 
Cambridge Univ. Press, New York, 1959. 
318 pp. $7. A survey of human inherited 
metabolic abnormalities. In the foreword 
L. S. Penrose says “In presenting this well- 
balanced and learned account. . . Harris 
has done a valuable service to medicine, 
to biochemistry, and to genetics. . . . This 
book . . . can open a new world to [work- 
ers in these subjects].” 

Harris, Robert S., and Harry Von 
Loesecke, Eds. Nutritional Evaluation of 
Food Processing. Wiley, New York, 1960. 
630 pp. 

Jacquot, R., et al. Nutrition animale. 
vol. 2, pt. 2. Bailliere, Paris, 1960. 490 
pp. NF, 50. A volume in the Nouvelle 
encylopédie agricole, Jean Lefévre and 
Pierre Tissot, Eds. 

Jambor, Béla. Tetrazoliumsalze in der 
Biologie. Fischer, Jena, Germany, 1960. 
163 pp. DM. 22.40. 

Kelemen, E. Permeability in Acute Ex- 
perimental Inflammatory Oedema. In the 
light of the action of salicylates. Hun- 
garian Acad. of Sciences, Budapest, 1960. 
256 pp. 

Lane-Petter, W., Ed. Living Animal Ma- 
terial for-- Biological Research. Interna- 
tional Committee on Laboratory Animals, 
Carshalton, Surrey, England, 1960. 100 
pp. $3. Proceedings of a symposium or- 
ganized by the International Committee 
on Laboratory Animals under the auspices 
of UNESCO during 1958. Contents in- 
clude seven papers presented at the sym- 
posium, the Secretary-General’s report, 
and a selection of the contributions to the 
discussion of papers. 

Love, Albert G., Eugene L. Hamilton, 
and Ida Levin Hellman. Tabulating Equip- 
ment and Army Medical Statistics. Sur- 
geon General, Department of the Army, 
Washington, D.C. (order from GPO, Supt. 
of Documents, Washington 25). 212 pp. 
$2. Historical account of the development 
of this statistical system; the book is de- 
signed to show how to set up a system of 
record keeping. 

Macfarlane, L. R. S. A Short Synopsis of 
Human Protozoology and Helminthology. 
Livingston, London; Williams and Wilkins, 
Baltimore, Md., 1960. 251 pp. $7.50. The 
classification used is a simplified and modi- 
fied version of the American system. Much 
of the book, which is based on notes used 
at the Royal Army Medical College, is 
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condensed from Craig and Faust’s Clinical 
Pathology. 

Marti-Ibanez, Felix, Ed. Antibiotics An- 
nual, 1959-60. Antibiotica, New York, 
1960. 1054 pp. $15. Proceedings of the 


‘ 7th annual symposium on antibiotics. 


McDowell, Fletcher, and Harold G. 
Wolff, Eds. Handbook of Neurological 
Diagnostic Methods. Williams and Wil- 
kins, Baltimore, Md., 1960. 210 pp. $4.50. 

Medical Radioisotope Scanning. Inter- 
national Atomic Energy Agency, Vienna, 
Austria, 1959 (order from UNESCO Pub- 
lications Center, New York 22). 274 pp. 
$4. 

Nachmansohn, David. Molecular Bi- 
ology. Elementary processes of nerve con- 
duction and muscle contraction. Academic 
Press, New York, 1960. 193 pp. $7.50. 


Economics and the Social Sciences 


Abbott, Lawrence. Economics and the 
Modern World. Harcourt, Brace, New 
York, 1960. 895 pp. $6.95. 

Arnold, Magda B. Emotion and Per- 
sonality. vol. 1, Psychological Aspects; 
vol. 2, Neurological and Physiological 
Aspects. Columbia Univ. Press, New 
York, 1960. 310 pp.; 447 pp. $7.50 each. 

David, Henry P., and J. C. Brengel- 
mann, Eds. Perspectives in Personality 
Research. Springer, New York, 1960. 380 


Pp. 

Grotjahn, Martin. Psychoanalysis and 
the Family Neurosis. Norton, New York, 
1960. 316 pp. $5.95. Grotjahn is associate 
clinical professor of psychiatry at the Uni- 
versity of Southern California and train- 
ing analyst for the Institute for Psycho- 
analytic Medicine of Southern California. 

Moseley, Philip E. The Kremlin and 
World Politics. Studies in Soviet policy 
and action. Vintage Books, New York, 
1960. 567 pp. $1.65. A collection of es- 
says on Soviet policy and action during 
the past two decades. Moseley was former- 
ly director of the Russian Institute at 
Columbia University. 

Schoffelmayer, Victor H. Southwest 

rails. To new horizons. Naylor, San An- 
tonio, Tex., 1960. 259 pp. $4.95. Schoffel- 
mayer, science editor emeritus of the 
Dallas Morning News, writes on the agri- 
cultural development of the Southwest. 

Simpson, George. People in Families. 
Sociology, psychoanalysis, and the Ameri- 
can family. Crowell, New York, 1960. 
569 pp. $5.75. First volume in the Crowell 
series of sociology books; books in the 
series will be intended for “students and 
. . . thoughtful members of the general 
public.” Series editor is Alfred McClung 
Lee. 

Wolin, Sheldon S. Politics and Vision. 
Continuity and innovation in Western 
political thought. Little, Brown, Boston, 
1960. 539 pp. 

Wortis, Joseph, Ed. Recent Advances in 
Biological Psychiatry. Including a Have- 
lock Ellis centenary symposium on sexual 
behavior. Grune and Stratton, New York, 
1960. 431 pp. $13.50. Proceedings of the 
14th annual convention and scientific pro- 
gram of the Society of Biological Psychia- 
try, 1959. 

Wriggins, W. Howard. Ceylon: Dilem- 
mas of a New Nation. Princeton Univ. 
Press, Princeton, N.J., 1960. 518 pp. $10. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed not to Science, but to the publisher or 
agency sp ing the publication.) 


Association de Géodésie. Travaux, vol. 
-20. Rapports Généraux et Rapports Na- 
tionaux. Etabilis 4 Voccasion de l’onziéme 
assemblée générale. Fascicule 1, Triangula- 
tions. Pierre Tardi, Ed. Secrétariat de I’As- 
sociation, Paris, 1958. 71 pp. + 32 reports. 

Australia, Commonwealth Scientific and 
Industrial Research Organization. List of 
Publications. To 31 December 1959. 
CSIRO, Melbourne, 1960. 45 pp. 

Barner, J. Bibliography of Plant Pro- 
tection, 1953. Biologische Bundesanstalt 
fiir Land-und Forstwirtschaft in Berlin- 
Dahlem, Berlin, 1960. 527 pp. 

British Museum (Natural History). Bul- 
letin. Geology, vol. 4, No. 4, “The Ordovi- 
cian trilebite faunas of South Shropshire, 
1,” William Thornton Dean, 72 pp. 30s; 
Zoology, vol. 6, No. 6, “Contributions to- 
ward a classification of modern isospon- 
dylous fishes,” William A. Gosline, 40pp., 
15s. British Museum (Natural History), 
London, 1960. 

Diagnostic Roentgenology of the Diges- 
tive Tract without Contrast Media. Vol. 
27, No. 2, of Journal of the Mount Sinai 
Hospital. Bernard S. Wolf, Mansho T. 
Khilnani, Arthur Lautkin. 185 pp. 1960. 
(This issue of the Journal is not available 
in reprint form, but it will be published 
by Grune & Stratton, New York.) 

Kungl. Svenska Vetenskapsakademiens. 
Arsbok. 1959. Almquist and Wiksell, Stock- 
holm, Sweden, 1960. 530 pp. 

McGill University. Arctic Meteorology 
Research Group. Publ. in Meteorology No. 
18, “Temperature and wind frequency 
tables for Eurasia (January—March),” Publ. 
in Meteorology No. 20, “Temperature and 
wind frequency tables for Eurasia (April— 
June),” 206 pp. Quartermaster Research 
and Engineering Command, Natick, Mass., 
1960. 

Nuclear Science Series. NAS—NS 3004, 
“The radiochemistry of thorium,” E. K. 
Hyde, 70 pp., $0.75; NAS-NC 3005, “The 
radiochemistry of fluorine, chlorine, bro- 
mine and iodine,” Jacob Kleinberg and G. 
A. Cowan, 52 pp., $0.50; NAS—NS 3007, 
“The radiochemistry of chromium,” J. 
Pijck, 34 pp., $0.50. National Academy 
of Sciences—National Research Council, 
Washington, D.C., 1960 (order from Office 
of Technical Services, Department of Com- 
merce, Washington 25). 

Royal Society of Edinburgh. Yearbook. 
1959-1960. The Society, Edinburgh, Scot- 
land, 1960. 199 pp. $5.25. 

Smithsonian Institution. Smithsonian 
Contributions to Astrophysics, vol. 3, No. 
9, “Geodetic uses of artificial satellites,” 
George Veis, 70 pp.; vol. 4, No. 1, “Cata- 
log of hourly meteor rates,” Charles P. 
Oliver, 14 pp. Smithsonian Miscellaneous 
Collections, vol. 139, No. 11, “A classifi- 
cation for the birds of the world,” Alexan- 
der Wetmore, 37 pp.; vol. 140, No. 1, 
“Classification and multiplicity of growth 
layers in the branches of trees,” Waldo S. 
Glock, R. A. Studhalter, and Sharlene R. 
Agerter, 292 pp. Smithsonian Institution, 
Washington 25, D.C., 1960. 

Studies on Agar Gel Electrophoresis. 
Techniques-applications. R. J. Wieme. Ar- 
scia, Brussels, Belgium, 1959. 531 pp. 
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Competitive Exclusion 


Abstract. It is contended that there is 
little justification and no necessity for be- 
lieving in the competitive exclusion prin- 
ciple as usually formulated. There is dan- 
ger that a trite maxim like this may lead 
to the neglect of important evidence. 


In his usual lucid style, Garrett 
Hardin (/) has made a plea for the 
“competitive exclusion principle,” other- 
wise known as “Gause’s hypothesis,” 
“Grinnell’s axiom,” and “the Volterra- 
Lotka law,”’ which seems likely to speed 
this principle toward the status of 
dogma. Thus, Hardin joins such influen- 
tial enthusiasts as Hutchinson and Dee- 
vey (2), who refer to this principle as 
“perhaps the most important theoretical 
development in general ecology” and as 
“one of the chief foundations of modern 
ecology.” 

Some ecologists, including myself, are 
afraid of dogma and see in this doctrine 
a device that may be used to avoid 
Hardin’s admonition that “every in- 
stance of apparent coexistence must be 
accounted for.” It is so easy to dismiss 
a field observation by merely saying that 
“they obviously have to occupy differ- 
ent niches or they couldn’t coexist.” As 
Hardin notes, the dictum is not suscep- 
tible to proof or disproof, so one who 
cares to use it in this manner is on firm 
ground. Let me, therefore, present part 
of the case for keeping an open mind 
on this matter. My special objections 
are to the undefined term ‘“competi- 
tion,” to the weaknesses and oversim- 
plifications of the theory that is sup- 
posed to support the exclusion principle, 
and to the summary dismissal of equal- 
ly good (or bad) theories that lead to 
the opposite conclusion. 

The various meanings that ecologists 
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Reports 


have attached to the word “competition” 
have been discussed by Birch (3), and 
I shall not enumerate them here. Usage 
has been so inconsistent that one could 
probably make a case for defining com- 
petition as “that which eliminates one 
of two sympatric species occupying the 
same niche.” In this form the exclusion 
principle makes a neat circular package; 
it is a law that admits of no exceptions 
provided that we are sufficiently flexible 
about the meanings we are willing to 
attach to the word “niche.” I use this 
example merely to emphasize the seman- 
tic problems surrounding competitive 
exclusion. Hardin is frank about delib- 
erately choosing ambiguous words to 
state the principle in the form ‘“com- 
plete competitors cannot coexist,” and 
I object on the grounds that ecologists 
are already wasting too much time de- 
bating about semantics rather than 
ecological principles. 

As for the so-called theoretical dem- 
onstrations of the principle, Hardin’s 
intuitive demonstration is much the 
simplest. It is undeniable that if a bank 
pays two depositors different rates of 
interest and confiscates the excess when- 
ever the sum of the two accounts ex- 
ceeds a fixed figure, the depositor re- 
ceiving the lower interest rate is headed 
for insolvency. However, if we add just 
a touch of reality to the model by as- 
suming that both men are horse players, 
it is no longer certain who will go bank- 
rupt first; the situation is now nearer to 
Park’s Tribolium experiments. Probabil- 
ity theory tells us that in such a model 
both men will eventually be ruined and 
that the probability and imminence of 
bankruptcy rises very sharply when 
one’s capital happens to be reduced to 
a low level. If this model has reality for 
biological situations we may safely as- 
sert a principle more general than com- 
petitive exclusion, namely, “no two 
species can remain sympatric indefinite- 
ly whether or not they compete.” 

Volterra and Lotka derived their ver- 
sions of the principle from extensions 
of the logistic theory, which has itself 
become the object of much criticism 
(4). In logistic theory, each added. in- 
dividual reduces the growth capacity of 
the population by a constant incre- 
ment, with the result that the number 
of individuals, N, approaches asymptoti- 
cally the carrying capacity, K, of the 


particular habitat. Now, if we mix two 
species which have asymptotic popula- 
tion levels Ki and Kz respectively, and 
if an individual of either species reduces 
the growth capacity of both populations, 
the growth of the mixture can be ex- 
pressed by differential equations. Let a: 
represent the repressing effect of an in- 
dividual of species 2 on the growth of 
species 1 expressed relative to the re- 
pression produced by an individual of 
species 1, and let a: represent the cor- 
responding inhibition of species 2 per 
individual of species 1. Then the out- 
come of the competition depends on the 
pair of inequalities a. < K:/Kez and 

If the inequality signs are reversed 
one at a time it will be seen that there 
are four possible situations to be con- 
sidered, of which the one shown repre- 
sents the case where each species inhi- 
bits its own population growth more 
than it inhibits that of the other species. 
This is also the only case of the four 
in which the two species do form a 
stable mixture that will persist indefinite- 
ly. Hutchinson and Deevey dismiss this 
case because they feel that it “implies 
that the ecological niches of the two 
species do not overlap completely.” 
Kostitzin (5) also dismisses the case, 
first because coexistence is possible 
“only in a quarter of the cases which 
may occur” and second, with a cryptic 
assertion that for two allied species the 
internal competition should be less vio- 
lent than “the struggle between the two 
groups.” 

I do not understand the bases for the 
pronouncements of either Kostitzin or 
Hutchinson and Deevey. The point at 
issue is a conclusion of Darwin’s coming 
from Chapter III of the Origin, just 
a few lines ahead of those quoted by 
Hardin: “But the struggle will almost 
invariably be most severe between the 
individuals of the same species, for they 
frequent the same districts, require the 
same food, and are exposed to the same 
dangers.” If Darwin was right the Vol- 
terra-Lotka analyses predict not com- 
petitive exclusion but coexistence! 

Finally, in an important paper (6), 
Skellam has provided a different type 
of theoretical example in which com- 
petitors can coexist. Boiled down to the 
simplest possible terms the argument is 
as follows: 

Imagine an area A which includes 
just K “spots,” which are small areas 
suitable for plant growth, and assume 
that, however many seeds may fall on 
a “spot,” exactly one seedling grows to 
maturity there and produces B seeds. 
Of these, a number b (equal to BK/A) 
will be distributed among the K spots. 
If at time ¢ there are N+ annual plants 
on the area, they will yield a mean of 
bN:/K seeds per spot. If the seeds are 
distributed at random over the area, the 
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distribution will be of the Poisson form. 
In this case, Ke ~’’*/* spots will be left 
vacant and K(1 — e°’**) spots will be 
seeded, so the population in the follow- 
ing year will be 


Nia = — 


Skellam shows that this type of differ- 
ence equation yields a discrete analog 
of logistic growth. 

Now let us assume that we have two 
species with numbers N: and Nz “strug- 
gling” for the K spots and, to be certain 
that we do not introduce anything that 
can be called a niche difference, we 
will assume that individuals of the two 
species produce the same number of 
seeds. Both species would be expected 
to miss seeding Ke~*”:**»* of the spots, 
species 1 should occur alone on 


(1 — 


spots, species 2 should occur alone on 
(1 — 
spots, and both species should fall on 


K(1 — (1 — 


spots. 

If we assume that the species are 
equally good competitors, so that each 
“wins” on one-half of the spots seeded 
by both, it is easy to see that both spe- 
cies can be expected to persist. For ex- 
ample, the proportion of species 1 in 
the (t+ 1)st year is given by the 
formula 


a + 


2(1 — 


so that, if at some point, Ni = Ne, the 
species will continue indefinitely to be 
equally abundant. 

If one objects to the assumption of 
random distribution of the seeds, he 
should note that the nonrandom spatial 
distributions which are typical in na- 
tural situations are usually of the type 
in which the number of occupied spots 
is smaller than predicted from the Pois- 
son theory, thus increasing the opportu- 
nity for even an inefficient competitor 
to persist by seeding vacant spots. Skel- 
lam considers ecologically more inter- 
esting cases in which one of the com- 
peting species always loses on the spots 
seeded by both, and he shows that even 
in these cases the species can coexist, 
provided that the poorer competitor 
produces more seeds than the other spe- 
cies. He also shows that in a “good” 
habitat (where K/A is large) the in- 
efficient competitor will be driven out, 
but that in a poor habitat greater fer- 
tility may outweigh competitive ability. 
I submit that it would be very unfor- 
tunate if ecologists should be persuaded 
by a doctrine that such matters are not 
worthy of consideration. 
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It has been suggested (7) that Skel- 
lam’s model “is primarily applicable to 
annual plants with a definite breeding 
season, . . .” but it could doubtless be 


‘ applied almost without change to, for 


example, woodducks or other hole-nest- 
ing birds, where the availability of 
“spots” suitable for reproduction limits 
population size. I am confident that 
such an approach can be applied to 
perennial species with modifications that 
leave it still at least as biologically real- 
istic as the logistic model of competi- 
tion. 

Why, then, do empirical data seem to 
support the competitive exclusion prin- 
ciple? First, because, by definition, no 
two species are identical, so that if one 
looks closely enough he is bound to 
find something that can be considered 
a difference in the ecological niches. 
Second, because survival and reproduc- 
tion are processes that always contain 
chance elements and have finite prob- 
abilities of failure. Hardin seems to be- 
lieve that if Park could control environ- 
mental conditions accurately enough 
the competition between the two spe- 
cies of Tribolium would give “an in- 
variable result.” It is more probable, 
in fact I regard it as certain, that Park 
is correct in believing that he has dis- 
covered environmental conditions under 
which the two species are so nearly 
evenly matched that the stochastic ele- 
ments take over and mediate the out- 
come. No amount of tinkering with 
temperature and relative humidity is 
going to cause the little ball always to 
hop into the same slot of a roulette 
wheel. Third, if a population is being 
held below the carrying capacity of its 
habitat by the necessity of sharing some 
limited environmental resource with an- 
other species, it should be self-evident 
that there will be a selective advantage 
for any new gene that reduces or elim- 
inates this sharing. I consider that Dar- 
win’s finches have differentiated not be- 
cause “Ecological differentiation is the 
necessary condition for coexistence” but 
simply because natural selection will 
promote the spread of genes that permit 
a population to enlarge by exploiting an 
unfilled ecological niche. 

If we really must have a competitive 
exclusion principle for pedagogic pur- 
poses, I am willing to subscribe to some- 
thing like: “Species cannot coexist in- 
definitely because of the inevitability of 
random extinction, but, for species that 
conform to certain rather restrictive 
rules, competition may speed the proc- 
ess of species elimination.” Each ecolog- 
ist can decide for himself whether or 
not such a principle should become one 
of the foundations for a branch of sci- 
ence. 

LaMont C. COLE 
Department of Zoology, Cornell 
University, Ithaca, New York 
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Pupil Size as Related to 
Interest Value of Visual Stimuli 


Abstract. Increases in the size of the 
pupil of the eye have been found to ac- 
company the viewing of emotionally toned 
or interesting visual stimuli. A technique 
for recording such changes has been de- 
veloped, and preliminary results with cats 
and human beings are reported with at- 
tention being given to differences between 
the sexes in response to particular types of 
material. 


Qualities which have nothing to do 
with vision as such have long been at- 
tributed to the eyes. Perhaps the most 
poetical expression of this is found in 
the lines of Guiiiaume de Salluste: 
“These lovely lamps, these windows of 
the soul.” Even if the eyes are not the 
“windows of the soul,” there is an in- 
creasing amount of evidence that the 
eyes, more specifically the pupils, reg- 
ister directly certain activities of the 
nervous system, including, but not re- 
stricted to, the effects of visual stimu- 
lation. 

Kuntz (1) discusses the control of the 
constriction and dilation of the pupil by 
the sympathetic and parasympathetic 
divisions of the autonomic nervous sys- 
tem. The light reflex, which is a change 
in pupil size due to changes in environ- 
mental light conditions, is controlled by 
the parasympathetic division through 
the action of the ciliary ganglion. The 
role of the sympathetic division in de- 
termining the size of the pupil is more 
complex, but Kuntz points out that 
“strong emotional states are accom- 
panied by general sympathetic stimu- 
lation” and that “deep emotions of 
pleasure as well as fear are commonly 
accompanied by pupillary dilation.” 

Evidence that control of pupillary 
dilation by the sympathetic division of 
the autonomic nervous system is gov- 
erned by hypothalamic centers is dis- 
cussed by Gellhorn (2), who concludes 
that “pupillary dilation is one of the 
most constant symptoms observed on 
stimulation of the hypothalamus.” Fur- 
thermore, Gibbs and Gibbs (3) report 
that hypothalamic stimulation will elicit 
purring in cats, which is generally con- 
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Fig. 1. Changes in mean pupil size, in terms of percentage of decrease or increase in 
area, from size during viewing of control patterns, in response to various pictures. 


sidered to be an emotional expression 
of pleasure. 

These findings are, of course, con- 
sistent with the vast amount of research 
done by Cannon and his collaborators, 
and also with their hypothesis that emo- 
tion is based on discharge over the 
sympatheticoadrenal system. 

Some preliminary studies have been 
conducted at the University of Chicago 
with cats reared as pets and with intact 
laboratory animals, which indicated that 
under constant light conditions there 
were marked pupillary dilations in re- 
sponse to such stimuli as a relatively 
strange cat introduced into the home 
territory, a familiar object of play, and 
food. When food was not recognized, 
either because it was wrapped in paper 
or because it was an item foreign to the 
animal’s normal diet, maximal dilation 
of the pupil did not occur until the 
scent of the food reached the animal. 

To test the hypothesis that pupillary 
changes mediated by the sympathetic 
division, such as the changes we found 
in animals, could be used in human 
beings as both a quantitative and a 
qualitative measure of greater or less 
interest value and pleasure value of 
visual stimuli, we developed a tech- 
nique for recording pupil size while 
the subject was shown visual material 
of different kinds. 

Briefly, this technique involved ob- 
taining exposures of the subject’s eye 
on 16-mm film while he viewed a series 
consisting of test pictures alternated 
with a control pattern. Brightness was 
kept relatively constant in order to 
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tule out any effect of changes in level 
of illumination on the size of the pupil. 
It was found that the most expedi- 
ent way to analyze the film record was 
to project the 16-mm frames with a 
Percepto-Scope (4) and measure the 
pupil size in the projected image. In 
the pilot study reported here, the six 
subjects consisted of one single female, 
one married female, three single males, 
and one married male. Neither of the 
married subjects had children. 

The figures shown in Fig. 1 represent 
the mean area of the pupil in 20 expo- 
sures taken over a 10-second period 
during which a test picture was viewed 
in relation to the area in 20 exposures 
taken during the preceding 10-second 
presentation of the test pattern. This 
relationship is given for the six subjects 
for a picture of a baby, of a mother 
holding a young child, of a partially 
nude man, of a partially nude woman, 
and of a landscape. 

These data show that there is a clear 
sexual dichotomy in regard to the in- 
terest value of the pictures, with no 
overlap between sexes for the first four 
pictures. 

We purposely report the data for the 
small sample used in our first study to 
indicate the type of results obtainable 
with this technique with a minimum 
number of subjects. Further studies, in 
which we utilized similar materials and 
more subjects, gave essentially the 


same results. Test-retest series, given 
after an interval of 1 day, show an 
extremely reliable result for the subjects 
tested. The probability of getting results 


of this degree of similarity by chance 
for any one subject falls below the .01 
level. 

The responses made to the picture 
of the baby and the picture of the 
mother and child substantiate an experi- 
ment conducted by Cann (5), who 
asked subjects to choose which picture 
they liked best in each of a series of 
pairs. Each pair consisted of an infant 
animal and an adult of the same 
species. Cann found that significantly 
more of the “baby” pictures were pre- 
ferred by single women and by child- 
less women than by single men and 
childless married men. 

The responses to the pictures of the 
partially nude man and woman are 
what logically would be expected. Men 
are more interested in partially nude 
women, while women are more in- 
terested in partially nude men. 

A comparison of the responses to the 
first four pictures with responses to the 
last emphasizes the possibilities for 
rating a wide range of material on the 
basis of interest value. It is also clear 
that differences in interest value of the 
various stimuli may be discerned with- 
in as well as between sexes. 

Work now in progress deals with the 
range.of visual materials for which re- 
liable differences of pupil size can be 
found, as well as an exploration of how 
fine a discrimination will be possible 
with this technique. Further work deals 
with investigations of possible auditory 
effects on pupil size—for example, 
whether pleasant music causes pupillary 
dilation aS’ compared to unpleasant 
sounds. Other avenues include the in- 
vestigation of possible differences in 
pupil size when material dealing with 
experimental esthetics is presented. 

The implications of this line of re- 
search seems to be far-reaching and 
could lead to a clearer understanding 
of behavior and its development at the 
human and infrahuman levels, through 
the study of a response with a basic 
mechanism which transcends _ gross 
species differences (6). 

EcKHARD H. HEss 
JAMEs M. PoLtT 
University of Chicago, Chicago, Illinois 
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Improved Chlorophyll 
Extraction Method 


Abstract. Filtered plankton samples 
subjected to sonic oscillations yielded 11 
to 30 percent more chlorophyll a with 
acetone extraction than similar, nonsonifi- 
cated samples. The improved chlorophyll 
extraction was attributed to algal cell-wall 
rupture. 


Extracted plant pigments, particular- 
ly chlorophyll a, are used frequently in 
limnology and oceanography as a rapid 
method for estimating standing crops 
of phytoplankton, or, with light in- 
tensity, for estimating primary produc- 
tion. The various applications of ex- 
traction methods and some criticisms 
of the techniques, with an extensive 
list of references, were given in a recent 
review (J). Riley (2) and Ryther and 
Yentsch (3) reported instances in 
which anomalous results were obtained 
because of inability, with existing meth- 
ods, to extract chlorophyll from all 
algal cells present in natural popula- 
tions. Cells of small green algae are 
particularly resistant to extraction with 
the solvents commonly used. The in- 
vestigation reported here was an at- 
tempt to find whether sonic oscillation 
would prove useful in extracting pig- 
ments from algal cells (4). Sonic oscil- 
lations are used widely in breaking 
bacterial cell walls to obtain cell frac- 
tions for study. If a sonic oscillator 
could also rupture algal cell walls, the 
chlorophyll present should readily go 
into solution. 

A natural population of algae ob- 
tained from a tidal creek on Sapelo 
Island, Ga., was routinely cultured in 
enriched, settled sea water (Erdschrei- 
ber’s medium). The algae were not 
identified specifically but were mainly 
pennate diatoms, together with some 
centric diatoms and many small cells 
less than 5 » in diameter. The algae 
were grown in Fernbach flasks on a 
shaker, at temperatures from 16 to 
22°C, under a bank of fluorescent lights 
which provided a light intensity of 2000 
ft-ca. The extraction method (5) was 
modified by the addition of 0.5-percent 
dimethylaniline (6) to the 90-percent 
acetone, instead of MgCOs. The filters 
bearing algae to be sonificated were 
placed in the chamber of a 9-kv Ray- 
theon sonic oscillator, and 10 ml of 
acetone solution was added to obtain 
sufficient liquid volume for effective 
sonification. The nonsonificated sam- 
ples in acetone were placed overnight 
in a room at 4°C for an extraction 
time of at least 20 hours. The sonifi- 
cated samples were either similarly 
stored or analyzed within several hours. 
Samples were centrifuged for 10 min- 
utes before optical densities were read 
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on a Beckman model DU spectro- 
photometer. The chlorophyll a content 


‘ was calculated by the method of Rich- 


ards and Thompson (7). Samples were 
inspected periodically with a micro- 
scope to insure that a true solution was 
being read in the spectrophotometer. 

The variability (including variability 
through personal and instrumental er- 
ror) to be expected in the chlorophyll 
extraction method under these condi- 
tions was not known; therefore, 19 ali- 
quots from a culture were extracted. 
The mean value for chlorophyll a was 
2.0377 mg/m?’ with a standard error of 
0.0603 mg/m‘*. Standard errors for soni- 
ficated samples were slightly larger than 
for similar, nonsonificated samples. It 
is probable that the manipulations re- 
quired for sonification increased the 
variability of these samples. Efforts to 
reduce manipulations by sonificating 
the samples while they were in glass 
vials were not successful. Several dif- 
ferent procedures were tested in order 
to develop the simplest technique. 
Preliminary experiments included son- 
ification times of 1 hour, but these 
periods were reduced when it became 
evident that a maximum of 9 minutes 
was sufficient with these cultures. It 
was necessary to allow the sonificated 
samples to stand for a period of 2 to 
4 hours to obtain an absolutely clear 
solution by centrifuging. Extension of 
the periods of extraction of the sonifi- 
cated samples did not yield more 
chlorophyll. 

Eleven to 30 percent more chloro- 
phyll was obtained from sonificated 
samples than from similar, nonsonifi- 
cated samples in six different experi- 
ments. Cultures of different ages were 
used but no trends were noted with 
regard to the effect of sonification and 
varying age of the culture. Rather, it 
appeared that the species composition 
was of greater importance. Periodic 
observations revealed a change in the 
dominant species of alga present in the 
cultures. The variation in the results 
of sonification may be attributed to 
changes in species composition. The 
chlorophyll was extracted from some 
algal cells without sonification, while 
it was necessary to rupture the cell 
walls of other cells. The broken cell 
walls were observed by microscopic 
examination of the residue from cen- 
trifugation. The duration of sonification 
necessary to obtain maximal yield of 
chlorophyll varied from 3 to 6 minutes, 
although 9-minute sonification periods 
were used routinely. Similar variable 
results with regard to the length of the 
sonification period may be expected 
when chlorophyll: is extracted from 
natural populations. While sonification 
increases the variability in comparable 


samples, it gives a better estimate of the 
concentration of chlorophyll a. 

An attempt was made to sonificate 
some samples obtained from a muddy 
tidal creek. Sonification dispersed the 
silt in very fine particles which could 
not be removed either by centrifugation 
or by filtration through a fritted glass 
filter. The method will be of value in 
extracting chlorophyll from samples 
which are relatively free of silt. Use 
of this technique should eliminate 
anomalous results caused by the failure 
of the solvent to extract chlorophyll 
from intact algal cells. Although the 
cell residue is white, one would expect 
some chlorophyll to be present in that 
fraction because there is only a single 
extraction with the solvent. 

DaNIEL J. NELSON* 
University of Georgia Marine 
Institute, Sapelo Island, Georgia 
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Effect of Reserpine on Release 
of Noradrenaline from Transmitter 
Granules in Adrenergic Nerves 


Abstract. Direct evidence is given that 
reserpine, in concentrations of 0.125 to 
0.625 mM, effects a release of noradren- 
aline from a suspension of transmitter 
granules isolated from bovine splenic 
nerves. 


Submicroscopic particles containing 
noradrenaline can be separated by 
centifugation of homogenates or press 
juice from adrenergic nerves (J). In 
neutral isosmotic solution and at low 
temperature (5°C), the stability of the 
particles is high, as shown by the small 
loss of noradrenaline over a period of 
several hours. At higher temperature, 
at pH below 5, and in the presence of 
detergents, noradrenaline is more or 
less rapidly released from the particles 
(2). 
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Table 1. Noradrenaline released by incubation 
of granules from. bovine splenic nerves. with 
reserpine (lyophilized reserpine phosphate) or 
Serpasil solution. Suspension medium, 0.075M 
K-phosphate, pH 6.5 to 7.0. Incubation time, 
30 minutes at 20°C. 


Noradrenaline 
left in granules 
(% of control) 


Concentration 
(mM) 


Control solution 


Reserpine solution 


.025 95, 100 
76, 96 
125 66, 59 
175 52 

25 46, 33, 44, 37 
5 17 

625 26 


It has been shown that reserpine 
causes a depletion of the catechol- 
amines from the heart (3), from the 
hypothalamus (4), and from _ the 
suprarenal medulla (5). In the cat 
and the rat, denervation does not pre- 
vent the action on the adrenal medulla 
(6). With large doses of reserpine 
(5 mg/kg), noradrenaline was found 
to be released from the rabbit’s heart 
even after section of the cord at CG; 
and C: (7). Moreover, reserpine is 
active on the heart-lung preparation 
(8), and depletion of rat heart and 
intestine is not prevented by ganglionic 
blocking agents (9). These results sug- 
gest a direct action on the stores. The 
present report deals with the effect of 
reserpine on the release of noradrenaline 
from isolated granules from bovine 
splenic nerves. 

Bovine splenic nerves were stripped 
of their sheath and a press juice was 
obtained by squeezing the nerves be- 
tween nylon cylinders in the cold. The 
residue was washed with ice-cold 0.075M 
potassium phosphate of pH 7.5, 5 to 
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Fig. 1. Percentage of noradrenaline re- 


leased by reserpine from granules isolated 
from bovine splenic nerves, sedimented, 
resuspended in 0.075M potassium phos- 
phate, and incubated for 30 minutes at pH 
6.5 to 7.0 at 20°C. Open circles, lyophil- 
ized reserpine phosphate; solid circles, 
Serpasil in ampule solution. 


10 ml per gram of nerve. The com- 
bined press juice and washing fluid 
(pH 6.5 to 7.0) was centrifuged in the 
cold for 5 minutes at 1000g, and the 
sediment was discarded. The superna- 
tant was centrifuged at 50,000g for 30 
minutes at 3°C, and the sediment was 
resuspended in 0.075M potassium phos- 
phate, pH 6.5 to 7.0. Reserpine was 
added to the phosphate buffer in vari- 
ous concentrations, and the suspension 
was gently agitated during incubation 
for 30 minutes at room temperature 
(20°C). 

The reserpine preparations used were 
Serpasil (Ciba) and soluble lyophilized 
reserpine phosphate in the extract (/0). 

The controls were incubated with 
the solvents in the same way. Solutions 
made of the lyophilized reserpine phos- 
phate in 0.075M potassium phosphate 
were stable at pH 6.5 to 7.0 at room 
temperature but showed precipitation at 
lower temperatures. 

After incubation, the suspensions 
were recentrifuged and the amounts 
of noradrenaline in the supernatant and 
in the sediment were estimated by 
a fluorimetric technique (J1). The 
noradrenaline in the sediment was 
quantitatively released by the addition 
of 1 ml of 1-percent metaphosphoric 
acid, and the amount in the supernatant 
was estimated after sedimentation of 
the precipitated granules. 

The effects of various concentrations 
of reserpine on the release of noradren- 
aline from the granules are shown in 
Table 1. From the table it can be seen 
that approximately one-half of the 
noradrenaline present in the control 
samples remains after incubation with 
0.175 mM reserpine and that less than 
30 percent remains after incubation 
with 0.5 to 0.625 mM reserpine for 
30 minutes at room temperature. 

Figure 1 shows the release of nor- 
adrenaline as a percentage of the total 
amount present in the primary sedi- 
ment. As seen in Fig. 1, about 90 per- 
cent of the total noradrenaline is re- 
leased in the presence of 0.5 mM 
reserpine during the experimental con- 
ditions, as against 29- to 39-percent re- 
lease in the controls during the same 
period. No releasing action was found 
on incubation of the granules with 
Serpasil solvent. 

The experimental results reported 
here (J2) are in agreement with the 

assumption that reserpine depletes the 
transmitter in adrenergic nerves by 
acting directly on its stores. The results 
also give evidence that the effect may 
appear even when reserpine is allowed 
to act on isolated transmitter granules 
during a brief period, provided the con- 
‘centration is sufficiently high. Lower 
concentrations. acting over longer time 


periods have not been tested, in view of 
the considerable spontaneous release at 
room temperature. At lower tempera- 
tures, on the other hand, reserpine was 
found to have little or no action, partly 
as a result of diminished solubility. 
U. S. von EULER 
F. LisHAJKo 
Department of Physiology, 
Karolinska Institute, Stockholm, Sweden 
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Interhemispheric Effects of Cortical 
Lesions on Brain Biochemistry 


Abstract. Unilateral lesions the 
visual and somesthetic cortex of rat brain 
cause a slight but significant increase in 
the cortical cholinesterase activity in the 
contralateral hemisphere. There is some 
indication of strain differences in_ this 
effect. No change in cholinesterase activity 
is found in the subcortical brain. These 
findings may be helpful in understanding 
mechanisms of interdependence among 
brain areas. 


A recurrent observation in the study 
of brain function is the apparent unity 
of the brain despite the equally apparent 
differentiation—Flourens’ action com- 
mune and action propre. Limited cor- 
tical injury can show widespread effects 
in behavior presumably controlled by 
cortical tissue far removed from the site 
of injury; and a specific behavior pat- 
tern which deteriorates after ablation 
of its cortical center will show recovery 
with the passage of time or with special 
training. The mechanisms behind these 

_ phenomena have never been made clear. 

One possible avenue for these gener- 

alized effects may be biochemical. Since 
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we had found reliable relations between Table 1. Effects of cortical lesions on cholinesterase activity in contralateral cortex and in subcortex 
w of cortical cholinesterase activity and in various strains of rats. Missing P values indicate nonsignificant differences. 
se at adaptive behavior (J), and_ since Si S; RDH and RDL 
pera- cholinesterase activity is a general fete (N = 27 pairs) (N = 10 pairs) (N = 10 pairs) 
was characteristic of the cortex (high inter- 
artly areal correlations being the aay. we Cortex Subcortex Cortex Subcortex Cortex Subcortex 
ty. investigated whether a limited cortical Lesion 68.9 167.2 62.2 148.0 60.1 140.2 
lesion might alter cholinesterase activity 02 “03 
throughout the brain. We have been p <.01 <.05 
unable to discover any reports of gen- 
eden | eralized effects of limited cortical in- 
jury on brain biochemistry in either 
Neil experimental animals or in man. This sign, produced two main findings. (i) direct result of the lesion. Such increase 
hysiol. | Teport concerns an exploratory study in The over-all cholinesterase activity of the in cholinesterase activity would have 
: Bare this area—an area which we believe visual, somesthetic, and motor areas in functional consequences in tissue far 
should be of concern not only for brain the hemisphere contralateral to the removed from the lesion. (ii) The 
atl physiology but also for the medical lesion was significantly higher for lesion lesion results in a re-routing of brain 
’ { management of brain injury. than for control animals (F = 9.25, activity, and the increase of function in 
hem. 1, In the main experiment 27 littermate degrees of freedom = 1 and 26, P < the intact tissue leads to a compensa- 
siograt, | Pairs Of 110-day-old rats of the S: .01). (ii) This effect did not differ tory increase in the chemicals important 
strain were used. In one animal of _ significantly from one cortical area to in neural transmission. 
ae each pair a variable amount of cortical another (F = .64, degrees of freedom = Our second hypothesis is congruent 
am and tissue in the visual and somesthetic 2 and 52), and is thus generalized. with recent reports from other labo- 
B. lL. | areas of one hemisphere was cauterized  Over-all, cortical cholinesterase activity ratories. Research in Belgium (6) has 
ntzman, under ether anesthesia. In 12 animals in the lesion animals exceeded that in shown that unilateral cortical lesions in 
: the left hemisphere was operated on; the control animals by 2.5 percent. This cats lead to exaggerated electrical ac- 
rmacol 1 in 15 animals, the right. Approximately 2.5-percent increase can be of func- tivity in the homologous area of the 
\. Van- | 25 days after the operation the experi- tional importance in view of the contralateral hemisphere. This is most 
16, 13 | mental animals and their littermate exceedingly small individual variability clearly seen in the secondary responses 
solvent | controls were decapitated and their of cerebral cholinesterase activity (4). to afferent stimulation. English work 
a brains prepared for chemical analysis. Actually, the increase represents about (7) indicates increases in cholinesterase 
The cholinesterase activity of the one-half of a standard deviation. activity in rat brain after increases in 
Physiol. | visual, somesthetic, and motor cortical In the subcortex, in distinction from neural — activity, while, conversely, 
rom the | areas of the intact hemisphere were the cortex, the cholinesterase activity of _ American and Italian research (8, 5) 
J. S. von |} determined separately for each experi- lesion animals exceeded that of controls indicates decreases in cholinesterase 
‘ mental animal. For each control animal by 1.1 percent, and this difference was activity following decreases in neural 
these three areas were analyzed in the not significant. activity. 
hemisphere corresponding to that of its ~ Among the ten Ss pairs, the results We have further experiments under 
experimental littermate. In addition, were similar to those of the S: animals; way which may make it possible to 
the cholinesterase activity of the sub- cortical cholinesterase was 4.9 percent decide between these hypotheses. What- 
ortical } cortex (defined as total brain minus _ greater in lesion than in control animals ever the nature of the effect, further 
y the dorsal cortex) was determined for (significart at the .05 level of con- investigation of it may provide in- 
every animal. The analytical procedure, fidence). There was no difference in creased insight into the mechanisms of 
in the | with an automatic titrator, has been the subcortex. Among the ten pairs of interdependence among brain areas (9). 
it brain reported previously (1). Cholinesterase RDH and RDL animals, cortical KreEcH, MarK R. ROSENZWEIG, 
ease inf activity is measured in terms of moles cholinesterase activity of the lesion Epwarb L. BENNETT 
it of acetylcholine (x 101°) hydrolyzed per animals exceeded that of the controls Department of Psychology and 
«| minute per milligram of tissue. by only 0.5 percent, and the subcortical Lawrence Radiation Laboratory, 
activity To obtain some indication of the difference was only 0.7 percent; neither University of California, Berkeley 
These | generality of the effect, 20 additional of these differences was significant. 
tanding | littermate pairs of rats of approximately These observations, suggesting that ene 
among § the same age as the others but of three strains may respond differently to cor- 1. an 
other tested. Of these, _ tical logical Basis of Behaviour (Churchill, London, 
ten were from the strain and ten sampling several strains in further work. 1958). 
; all from the RDH and RDL strains. The The change in cholinesterase activity ” the Study of Education (Public School Publ. Co. 
pparent S: strain was derived from the same seems to be restricted to neural tissue 4, 1940). 
: co parental Stock as the S: strain. These similar to that in which the lesion is ” a ear (1958). 
ed cor- | ‘WO strains were developed by Tryon made. This is shown in our failure to 4, E. L. Bennett, M. R. Rosenzweig, D. Krech, 
| effects (2) through selective breeding for maze find significant change in subcortical pe 
lled by (S) dullness S:). 5. Spert and S. Sperti, Experientia 15, 441-442 
: e an strains came from lesions and in the failure of spe : 
a different parental stock and had been and Sperti (5) to find changes in 
blation developed by Roderick (3) through cerebellar cholinesterase activity follow- 7. w. a A. G. E. Pearse, J. Neurochem. 
ecovery } Selective breeding for high (RDH) and __ ing lesions in the cerebral cortex. 8. E. J. Boell, P. Greenfield, S. C. Shen, J. Exptl. 
special low (RDL) cortical cholinesterase The observed increase in cholines- seat. ais 
these | @ctivity. terase activity in the hemisphere ant from, insti. 
le clear. The results are presented in Table 1. tralateral to the lesion might be tutes of Health, Public Health Service, and in 
» gener- An analysis of variance of the S: data, accounted for by either of the follow- part by the U.S. Atomic Energy Commission. 
1. Since | taking into account the littermate de- ing hypotheses. (i) The increase is a 29 April 1960 
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Moisture Stress as a Requirement 
for Flowering of Coffee 


Abstract. When coffee plants are 
watered at relatively short intervals, so as 
to maintain the water content of the soil 
at close to field capacity, the flower buds 
remain dormant and no fruits are formed. 
Irrigation or rain induces flowering only 
when preceded by a period of water 
shortage. Water stress is apparently es- 
sential to break the dormancy of coffee 
flower buds. 


Coffee flower buds are formed only 
when the plants are subjected to short 
days (J, 2). After differentiation, the 
buds grow rather slowly for about 2 
months to a size of 6 to 8 mm and then 
stop growing for many weeks or months 
(2, 3). Rain or irrigation is known to 
induce anthesis of many buds within 8 
to 12 days, depending on temperature. 
Mes (4, 5) postulated that it is pre- 


dominantly water stress which keeps 
the flower buds dormant, and that any 
treatment which decreases the water 
tension inside the buds would release 
the inhibition. Rain and submergence 
of the buds in water are efficient ways 
of breaking dormancy (4, 6), but ac- 
cording to Mes (4), soil irrigation is not 
as effective. However, Porteres (7) and 
Piringer and Borthwick (2) reported 
flowering of coffee after soil irrigation 
subsequent to a. dry period. 

“In the desert coastal area of Peru, 
plant-water relationships may be readily 
studied because of the absence of rain. 
In a small coffee field at the Escuela 
Nacional de Agricultura, La Molina, 
near Lima, a group of 10-year-old 
plants belonging to the Typica variety, 
planted in 3- by 3-m plots, were sub- 
jected to two irrigation treatments (ten 
plants were treated in each case): (i) 
irrigation at weekly intervals; (ii) ir- 


Fig. 1. (Top) Flowering, 10 days after irrigation subsequent to a dry period. (Bottom) 


Dormant buds in plants receiving weekly irrigation. The pictures were taken 21 Decem- 


ber 1959. 
354 


rigation when soil moisture reached 
close to the wilting point at a depth of 
1 ft. Flower bud differentiation in this 
area apparently takes place from July 
to September, and flowering may oc- 
cur several times from October to May, 
frequently being rather poor, apparent- 
ly because of inadequate water manage- 
ment in some years. The soil is a deep 
sandy loam with a field capacity of 18 
percent and a wilting point of 9.5 per- 
cent. The treatments were applied from 
September 1958 to March 1959 and 
repeated from October 1959 to Janu- 
ary 1960. Soil samples for moisture 
determination were taken at weekly 
intervals, before irrigation, at three 
sites in each plot. Water was supplied 
by surface irrigation in sufficient quan- 
tity to wet the soil to a depth of at least 
2: 

With weekly irrigation, soil moisture 
content remained always above 15 per- 
cent (60 percent available), and not a 
single flower bud opened throughout 
the experiments. The “dry” plot re- 
ceived surface irrigation on 12 Decem- 
ber 1958 and on 10 January, 18 Febru- 
ary, and 11 December 1959, when soil 
moisture was, respectively, 9.7, 10.0, 
9.5, and 9.4 percent. Flowering occur- 
red 10 to 11 days after each irrigation 
and was particularly abundant after 
the irrigations of December 1958 and 
December 1959, when the number of 
unopened buds was highest. Figure 1 
illustrates the difference between results 
with the two treatments. 

Contrary to the concept that water 
stress causes dormancy of coffee flower 


buds, these results indicate that water : 


stress is apparently necessary to break 
bud dormancy. It is suggested that 
water stress removes a growth inhibitor 
responsible for bud dormancy. It ap- 
parently acts in a way comparable to 
chilling, whose influence on the 
dormancy of Temperate Zone plants is 
well known. One could perhaps speak 
of the “water stress requirement” as 
being just as important for coffee 
flowering as the “chilling requirement” 
is for many species in cold areas (8). 
PAULO DE T. ALVIM 
Instituto Interamericano de 
Ciencias Agricolas de la 
Organizacién de Estados Americanos 
Zona Andina, Lima, Peru 
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Two Forms of Chlorophyll a 
in vivo with Distinct 
Photochemical Functions 


Abstract. Action spectra of the Emerson 
effect in Chlorella and Navicula reveal 
peaks at 670 my, in addition to those at 
650 my (Chlorella) and 630 my (Navicula) 
attributable to chlorophylls b and c. Thus, 
excitation of chlorophyll a form “chloro- 
phyll a 670” can supplement, in these 
algae, the excitation of the form “chloro- 
phyll a 680-700.” The effect of the auxilia- 
ry pigments in these algae may be mediated 
by energy transfer to “chlorophyll a 670.” 


Emerson and his co-workers (J, 2) 
found that the low quantum yield of 
photosynthesis at the red end of the 
absorption spectrum of algae (> 680 
mp» in green and brown algae, > 650 
mp in red algae) can be significantly 
improved by auxiliary light of shorter 
wavelengths. The action spectrum of 
this “second Emerson effect” (3) was 
found to follow the absorption spec- 
trum of the main auxiliary pigments 
(chlorophyll 5 in green algae, chloro- 
phyll c and fucoxanthol in brown algae, 
the phycobilins in red and blue-green 
algae). 

On the basis of a hypothesis first 
proposed by Duysens (4) to explain 
the action spectrum of chlorophyll 
fluorescence in red algae it has been 
suggested (2) that the reason the ex- 
citation of the auxiliary pigments im- 
proves the efficiency of photosynthesis 
in the long-wave region may be that 
this excitation is transferred, by res- 
onance, preferentially to a particular 
photochemically active form of chloro- 
phyll a which is not, or not strongly 
enough, excited by direct absorption of 
light > 680 my in green and brown 
algae, and > 650 my in red algae. If 
this is so, it should be possible to pro- 
duce the same enhancement effect by 
direct absorption of light in this form of 
chlorophyll a, at least in green and 
brown algae, where it must be present 
in relative abundance to account for 
the high yield of photosynthesis in the 
650- to 680-my, range. 

This is in fact the case. Figures 1A 
and 1B show the action spectra of the 
second Emerson effect (enhancement 
of the yield of photosynthesis in a 
band 685 to 700 mp by monochromatic 
light). In addition to the previously 
observed peaks at 650 my (due to 
chlorophyll 5) in Chlorella, and 630 
mp and 535 mp (due to chlorophyll c 
and fucoxanthol, respectively) in Navi- 
cula, these curves have a sharp peak 
at 670 mp» missed in earlier measure- 
ments (see Figs. 7 and 8 in Emerson 
and Rabinowitch, 2) partly because of 
wider spacing of measured points. The 
presence in the absorption spectrum 
of these algae of a band at about 670 
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Fig. 1. Action spectra of the Emerson effect in (A) Chlorella pyrenoidosa Chick, strain 
3, and (B) Navicula minima Grun. 535 mu: at this wavelength, the largest propor- 
tion of light is absorbed by fucoxanthol; 630 my, by chlorophyll c; 650 my, by 


chlorophyll 5; 670 mu, by “chlorophyll a 670.” 


my (in addition to one at about 680 
my) is confirmed by closer considera- 
tion of the shape of this spectrum, 
particularly by the method of derivative 
spectra (French, 5). Only a single red 
band appears in this region in the 
spectrum of chlorophyll extracted from 
the algae; the 670 my and the 680 mp 
bands, in vivo, must therefore belong 
to one and the same pigment, in dif- 
ferent states of association or aggrega- 
tion. 

Krasnovsky and his co-workers (6) 
found evidence of preferential bleach- 
ing in leaf homogenates of a chloro- 
phyll form with a band at 670 to 672 
my; they considered it to be the mono- 
meric, fluorescent, and photochemically 
active component; but French (5), 
while confirming the existence of two 
bands (at 673 and 684 my respective- 
ly), found no essential difference in 
the rate of bleaching of “chlorophyll a 
670” and “chlorophyll a 680.” Brody 
(7) concluded, from fluorescence and 
spectroscopic studies, that the absorp- 
tion band of chlorophyll a in vivo con- 
tains a component with a peak at about 
690 my, which he attributed to a photo- 
chemically inactive and, at room tem- 
perature, nonfluorescent, dimeric chlor- 
ophyll molecule (since a similar band 
can be observed also in very concen- 
trated chlorophyll a solutions). French 
(5) also saw indications of a third, 
minor band at 695 my in the deriva- 
tive spectrum of Chlorella. 

Exclusive association of “chloro- 
phyll a 670” with both fluorescence and 
photochemical activity of chlorophyll 
in vivo seems to be an oversimplifica- 
tion; but a specific photochemical func- 
tion of the form of chlorophyll a in 


vivo which has a band peak near 670 
my is clearly confirmed by our ex- 
periments. 

With the accumulating evidence of 
three spectroscopically different forms 
of chlorophyll a in vivo, the situation 
in algae becomes similar to that fa- 
miliar from the case of purple bacteria, 
where three forms of bacteriochloro- 
phyll (with absorption bands at 800, 
850 and 890 mp) were long known to 
appear in vivo, and to give rise to only 
one band (at about 770 my) upon 
extraction. The wider separation of 
these bands is in agreement with the 
generally greater influence of solvent 
on the position of the absorption bands 
of bacteriochlorophyll compared to 
those of chlorophyll a (8). It remains 
to be seen whether distinct photo- 
chemical functions must be attributed 
to all these forms, in bacteria as well 
as in algae (9). 

GOVINDJEE 
EUGENE RABINOWITCH 
Photosynthesis Research Laboratory, 
Department of Botany, 
University of Illinois, Urbana 
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Capacity Electrode for 
Chronic Stimulation 


Abstract. An electrode is described 
which can be used for electrical stimula- 
tion over prolonged periods without dan- 
ger of contaminating tissue with electrode 
products. Use of a thoroughly insulated 
metal surface precludes all electrode proc- 
esses, although a transient current can oc- 
cur to stimulate the tissue. 


It has not been demonstrated con- 
clusively that ionic and gaseous prod- 
ucts resulting from an electrode process 
can produce toxic depression of excita- 
bility and, perhaps, even block of con- 
duction. Nevertheless, the suspicion 
that such effects might occur has en- 
couraged the development of an elec- 
trode wherein the possibility of elec- 
trode reaction products is completely 
precluded. Such an electrode has been 
developed and tested and found to be- 
have perfectly in the electrical stimu- 
lation of excitable tissues. 

The mechanism underlying the be- 
havior of this electrode depends merely 
on the electric field which arises as the 
primary event in any conventional 
electrode when the metal wire is ini- 
tially charged upon being connected to 
the source of current. If the metallic 
wire should be deliberately insulated, 
the migration of ions by the action of 
the primary field will give rise to an 
accumulation of ions at the outer sur- 
face of the insulation which will abolish 
the field in the surrounding volume. 
The time interval required for this 
event to take place—the “charging” 
time—is usually very brief, depending 
primarily upon the area of electrode 
surface immersed in the solution and 
the thickness and dielectric constant of 
the insulation. We assume, of course, 
that the impedance of the charging 
source is negligible. The brevity of this 
charging event unfortunately makes 
such an electric field rather useless for 
the stimulation of excitable tissues, 
since, in view of the current strength- 
duration relationship of most tissues, 
the peak currents necessary would de- 
mand prohibitive charging potentials 
and would immediately cause dielectric 
breakdown of the insulating surface 
layer. 

What is required is to extend the 
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duration of current flow and also to 
confine the current to a small area of 
excitable tissue. This can be done with 
a large area of insulated metallic sur- 
face enclosed by an insulated cavity— 
the cavity being filled with electrolyte, 
namely, Ringer’s solution—which opens 
to the tissue via a polyethylene tube. 
This electrode displays the behavior of 
a series resistor-capacitor network, 
where the capacitance for a given thick- 
ness of insulation is proportional to 
the surface area of the wire and the 
resistance is proportional to the length 
and inversely proportional to the area 
of cross section of the tube leading 
from the cavity. Thus, when a square- 
wave voltage pulse is applied, a dif- 
ferentiated (“biphasic”) response of 
current is obtained. The indifferent 
electrode need only be a conventional 
wire electrode in most cases. 

A typical construction of the ca- 
pacity electrode is shown in Fig. 1: 
The %- by %-inch cavity is milled 
from a polyethylene block (%4 by % 
by % inch), a thin wall of material be- 
ing left to serve as the floor of the 
cavity. In the final assembly the cavity 
is closed with a thin plate of polyethyl- 
ene which is sealed to the cavity walls 
by heating with a soldering iron. The 
current from the cavity is conveyed to 
the nerve via a 1-cm length of PE 50 
polyethylene tubing (7). A length of 
PE 240 tubing is used as a cuff, slit to 
allow entry of the nerve. The metallic 
surface is provided most practically by 
a four-layer Teflon-coated No. 30 cop- 
per or stainless steel wire (2). The 
wire is coiled to fit the cavity and is 
threaded through the PE 90 tubing 
which is sealed with a small flame. 
Filling is accomplished quite easily by 
immersing the electrode in Ringer’s 
solution and pumping down for 30 
minutes with a filter pump. In the as- 
sembly shown in Fig. 1, a length of 
wire approximately 2 ft long and ap- 
proximately 1 cm of PE 50 tubing re- 
sults in an electrode with a time con- 
stant of approximately 80 usec. Such an 
electrode, when used to stimulate a frog 
sciatic nerve, requires about a 10-volt 
square pulse (0.2 msec duration) to 
obtain a current of sufficient magnitude 
and duration for excitation. The phren- 
ic nerve of the dog required about a 
20-volt pulse. Larger cavities have been 
used to accommodate lengths of wire 
of about 6 ft to provide a longer time 
constant for cardiac stimulation. In this 
case it has been found convenient to 
bring out the polyethylene tube from 
the wall of the cavity instead of the 
end as shown in Fig. 1. Thus, when 
the cavity is sutured to the ventricular 
surface the polyethylene tube (several 
millimeters long) of necessity presses 
into the myocardium. (In a more recent 
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No. 30 Tefion-coated 
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Fig. 1. Sketch of capacity electrode. 


version the tube has been eliminated 
entirely, whereupon the hole in the 
wall of the cavity is flush with the ven- 
tricular surface.) Variants of this design 
are being explored for use in cortical 
stimulation. A “bipolar” electrode can 
be constructed with two cavities adja- 
cent to one another with the pair of 
polyethylene tubes extending to the 
cuff in the case of nerve stimulation or 
into the myocardium in the case of 
cardiac stimulation. 

The capacity electrode should be 
useful in any situation where it is found 
necessary, for whatever reason, to 
completely eliminate the possibility of 
electrode reaction products. 

ALEXANDER Mauro 
Rockefeller Institute, New York 


Notes 


1. The polyethylene tubing was obtained from the 
Clay-Adams Co. 

2. Wire was obtained from Hitemp Co., Mineola, 
N.Y. Note that ordinary single-layer Tefion- 
coated wire is inadequate because of the 
presence of occasional pin holes. 
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Age at Menopause of 
Urban Zulu Women 


Abstract. Interviews with a population 
sample of Zulu women residing in Durban, 
Union of South Africa, indicated a tend- 
ency for the permanent cessation of men- 
struation to occur late. The median meno- 
pausal age of 33 women questioned with- 
in 5 years of their menopause was 48.6 
years, and their mean menopausal age 
was 49.2 years. It is suggested that this 
may be an effect of malnutrition or of 
climatic factors. 


There is considerable variation in the 
average menopausal age of various 
groups of women (/). This variation 
has been ascribed to genetic and other 
factors. 

Recently the opportunity arose, in 
the course of two investigations carried 
out in Durban, Union of South Africa, 
to inquire into the menopausal age of 
urban Zulu women. The female subjects 
in two population samples were asked 
whether or not their menses had ceased, 
and the time lapse since their meno- 
pause. 
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Of the 109 postmenopausal women 
questioned, only 60 were certain of their 
age and the lapse since their meno- 


pause; five of these had had an artifi-’ 


cially induced menopause. The present 
findings thus relate to 55 women. In 
view of the absence of published stud- 
ies of the menopausal age of Zulu wom- 
en, the findings are presented in spite 
of the small size of the sample. 

The median menopausal age of these 
55 women was 48.1 years, and their 
mean menopausal age 47.7 years (stand- 
ard deviation, 5.80). More reliable fig- 
ures are those based on the responses 
of the 33 women whose menopause had 
occurred within the previous 5 years; 
the median menopausal age of these 
women was 48.6 years, and the mean 
age was 49.2 years (S.D., 4.15). 

These average values are high by 
comparison with those for most other 
groups of women. Of 22 groups cited 
by Pearl (7), only four had a later mean 
menopausal age, and six a later median 
menopausal age, than the 55 Zulu wom- 
en questioned. Only one of these 22 
groups had a later mean menopausal 
age, and only four a later median meno- 
pausal age, than the 33 Zulu women 
questioned within 5 years of their meno- 
pause. The findings thus suggest that 
the menopause tends to occur relatively 
late among urban Zulu women. 

There is a high prevalence of malnu- 
trition in this community (2). As there 
may be considerable involvement of the 
reproductive system in states of mal- 
nutrition (3), it is possible that mal- 
nutrition is a contributory factor to their 
late menopause. It is known that ado- 
lescence may be delayed in malnour- 
ished children (4), and it may be that 
the menopause is similarly delayed. Al- 
though it is commonly stated that a late 
menarche tends to be associated with 
an early menopause, there is apparently 
no statistical evidence for this asser- 
tion (5); a recent retrospective study of 
South African white women revealed 
no evidence of such an association (6). 
While ethnic, climatic, and other fac- 
tors may play a role, it is noteworthy 
that it has been stated, in respect of 
maturation at an earlier phase of life, 
that “‘so far as can be ascertained from 
present data neither climate nor race 
influence the time of adolescence as 
greatly as nutrition, at least where the 
differences in nutritional status are 
wide” (4). It is possible that the late 
menopause of these Zulu women may 
teflect a slow tempo of development, 
partly related to malnutrition in early 
life or throughout life. This suggestion 
is in conformity with the impression 
(7) that in the United States the meno- 
pause now occurs earlier than formerly, 
and that business and professional wom- 
en tend to have an early menopause. 
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Because, however, a recent study of 
white women in South Africa, who 
have considerably less malnutrition, has 
also revealed a late menopausal age (6), 
the importance of climatic factors can- 
not be excluded. 

J. H. ABRAMSON, B. GAMPEL, 
C. SLome*, N. ScotcHt 
Department of Social, Preventive and 
Family Medicine, University of Natal, 
Durban, Union of South Africa 
C. C. MAJOLA 
Institute of Family and 
Community Health, Durban 


References and Notes 


1. R. Pearl, The Natural History of Population 
(Oxford Univ. Press, London, 1939). 

2. J. H. Abramson, B. Gampel, C. Slome, N. 
Scotch. Amer. J. Clin. Nutrition, in press. 
3. J. Gillman and T. Gillman, Perspectives in 
Human Malnutrition (Grune and Stratton, 

New York, 1951). 


4. J. M. Tanner, Growth at Adolescence (Black- 
well Scientific Publications, Oxford, 1955). 
5. T. N. MacGregor, Practitioner 182, 539 
(1959). 

6. F. Benjamin, S. African Med. J. 34, 316 
(1960). 

7. E. C. Hamblen, in Geriatric Medicine, E. J. 


Stieglitz, Ed. Philadelphia and 
London, 1949). 

* Present address: Hebrew University-Hadassah 
Medical School, Jerusalem, Israel. 

+ Department of Sociology and Anthropology, 
Washington State University, Pullman. Work 
done during the tenure of a research fellow- 
ship of the U.S. Public Health Service. 


3 May 1960 


(Saunders, 


Two c-Type Cytochromes from 
Light- and Dark-Grown Euglena 


Abstract. A pigment-protein complex 
can be extracted, in aqueous 2-percent 
digitonin, from Euglena grown in the light. 
When further fractionated by acetone and 
ammonium sulfate this flagellate yields a 
c-type cytochrome. By similar extraction 
of dark-grown, nonphotosynthetic Euglena, 
another c-type cytochrome can be isolated. 
The cytochrome from the light-grown 
Euglena is like that of cytochrome c 
isolated from a photosynthetic bacterium. 
The cytochrome from the dark-grown 
Euglena is like cytochrome f found in the 
chloroplasts of higher plants. 


It has been postulated that a photo- 
synthetic enzyme, a cytochrome, is in- 
timately linked with the oxidation-re- 
duction within the chloroplast and plays 
a part in the primary events of photo- 
synthesis. Such cytochromes have been 
isolated from higher plants, algae, and 
photosynthetic bacteria and have been 
referred to as cytochrome f, cyto- 
chrome be, and modified cytochrome c 
(J-3). A cytochrome with an a-band 
absorption maximum at 552 my has 
recently been isolated by acid extraction 
from the light-grown photosynthetic 
algal flagellate Euglena but not from 
the dark-grown Euglena (4). Although 
mixed porphyrins from dark-grown 
Euglena had been previously shown, 


no known cytochrome c absorption 
peaks were identifiable (5). 

In previous studies the chlorophyll- 
protein complex, chloroplastin, obtained 
by digitonin extraction of chloroplasts 
from Euglena, exhibited photochemical 
activity, such as the photoreduction of 
a dye and the evolution of oxygen (6). 
The photo-oxidation of cytochrome c 
has also been demonstrated with digi- 
tonin-extracted spinach chloroplasts (7). 

The question, then, is whether digi- 
tonin extracts a cytochrome (as well as 
a chlorophyll complex) which may be 
responsible for the photochemical ac- 
tivity, and if it does, whether a simi- 
lar cytochrome is present in the non- 
photosynthetic, dark-grown Euglena. 
We have now isolated from digitonin 
extracts of Euglena two c-type cyto- 
chromes: one from the photosynthetic, 
light-grown flagellate and another from 
the nonphotosynthetic, dark-grown 
flagellate. 

Cells were collected for extraction 
from Euglena gracilis (Z) cultures 
grown in a chemically defined medium 
(pH 3.0) at 25°C under continuous il- 
lumination (300 ft-ca) and in darkness 
for 10 to 14 days. Euglena grown in 
the light carries on photosynthesis and 
synthesizes chlorophyll, and the cul- 
tures become a deep green. Euglena 
grown in the dark is nonphotosynthetic 
and does not synthesize chlorophyll, 
and the cultures are yellow to orange. 
The dark-grown Euglena _ cultures, 
which were initiated from a light-grown 
culture, were maintained in the dark for 
more than 8 months. These cultures are 
still capable of synthesizing chlorophyll 
when placed in the light. Ten grams 
of packed Euglena, after being washed 
twice in physiological saline, were 
ground with glass homogenizing beads 
at a salt-ice temperature (—10°C) in 
8 to 10 ml of 2-percent digitonin in a 
Waring blender for 1 to 2 minutes. 
This technique gave good cell breakage 
and assured efficient extraction. The 
homogenate was further extracted at 
room temperature in the dark for 6 to 
12 hours and was then centrifuged at 
20,000g for 15 minutes. To separate 
the proteins from the pigments and 
lipids, the supernatant was precipitated 
in the cold in 80-percent acetone for 
several hours. This precipitate was 
washed in acetone, air-dried, taken up 
in distilled water, and brought to pH 
9 to 10 with alkali. After standing 1 to 
2 hours at room temperature, the in- 
soluble proteins were centrifuged out, 
and the water-soluble fraction was neu- 
tralized with dilute sulfuric acid. It was 
then fractionated in the cold with am- 
monium sulfate at 45 percent of satura- 
tion, and the precipitate was removed 
by centrifugation. The brown superna- 
tant was again fractionated with am- 
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Fig. 1. Absorption spectra of the cyto- 
chrome isolated from the digitonin ex- 
tract of photosynthetic, light-grown Eu- 
glena. Solid line, spectrum of the reduced 
cytochrome; broken line, spectrum of the 
oxidized cytochrome. 


monium sulfate at 90 percent of satura- 
tion. The precipitate, now pink in color, 
was redissolved in 10 ml of distilled 
water and reprecipitated with 90-percent 
ammonium sulfate. This precipitate was 
then dissolved in 3 to 5 ml of water and 
dialyzed for at least 6 hours in the cold 
against two or three changes of 1-lit. 
volumes of distilled water. The non- 
dialyzable material was cleared by cen- 
trifugation, and the absorption spec- 
trum of the supernatant was immedi- 
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Fig. 2. Absorption spectra of the cyto- 
chrome isolated from the digitonin extract 
of nonphotosynthetic, dark-grown Euglena. 
Solid line, spectrum of the reduced cyto- 
chrome; broken line, spectrum of the 
oxidized cytochrome. 
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ately measured in the Beckman DK-1 
spectrophotometer. Absorption maxima 
were checked in the Beckman DU spec- 
trophotometer. The cytochrome con- 
centration was calculated from the 
molar extinction coefficient of cyto- 
chrome c (2.8 X 10* cm’/mole) as 
described by Davenport and Hill (2), 
and chlorophyll concentration was de- 
termined from the absorption spectrum 
of the acetone-soluble pigment fraction 
(8). 

The absorption spectrum showed 
that the oxidized form of cytochrome 
had been isolated. A reduced absorp- 
tion spectrum was obtained by adding 
a few crystals of sodium dithionite. The 
cytochrome was then reoxidized by the 
addition of 5 xX 10°M potassium fer- 
ricyanide. The initial absorption spec- 
trum of the oxidized cytochrome and 
that obtained after ferricyanide treat- 
ment were identical. The absorption 
spectra of the reduced and oxidized 
cytochrome from the light-grown Eu- 
glena are shown in Fig. 1. Absorption 
peaks for the reduced cytochrome are 
at 552, 523, 416, and 315 my; for 
cytochrome in the oxidized state the 
absorption peaks are at 524, 412, and 
355 my. These absorption maxima for 
the reduced and oxidized cytochrome 
closely resemble those for the cyto- 
chrome c of Chromatium, a photosyn- 
thetic bacterium (3). They differ from 
those for the recently reported Euglena 
cytochrome-552 (4) and from those 
for cytochrome f (J, 2) in that the 
typical cytochrome c shift of the B-band 
fails to occur. That our Euglena cyto- 
chrome has a c-type heme group was 
determined from the spectra of the 
alkaline pyridine and of the dicyanide 
hemochromogens. 

The cytochrome fraction from light- 
grown Euglena was then further puri- 
fied by centrifugation in the ultracen- 
trifuge for 2 hours at 40,000 rev/min. 
The supernatant containing the cyto- 
chrome was dried by lyophilization. The 
resulting powder was dissolved in water, 
and paper electrophoresis was carried 
out in citrate-phosphate buffer at pH 
6.1. The electrophoretic pattern re- 
vealed three anode-migrating compon- 
ents: a major slow-moving band con- 
taining the cytochrome and two rapidly 
migrating bands. Cytochrome f also 
moves toward the anode, while the c- 
type cytochromes from photosynthetic 
bacteria and the Euglena cytochrome- 
552 move toward the cathode. The rate 
of migration of the cytochrome under 
study was relatively slow, being only 
two-fifths that of bovine albumin. 

According to our calculations light- 


grown Euglena contains 6.6 X 107 
mole of chlorophyll to every 2.3 x 10” 
mole of cytochrome. This corresponds 
to a molar ratio of 300:1, which is in 
agreement with the chlorophyll-to-cyto- 
chrome-f ratio obtained by others 

From dark-grown Euglena the cyto- 
chrome is similarly isolated in the 
oxidized state and has absorption peaks 
at 530 and 421 my; for the reduced 
cytochrome, the absorption peaks oc- 
cur at 556, 525, and 412 my. These 
data are shown in Fig. 2. Although the 
typical cytochrome c shift is present, 
the spectrum is not that of typical 
cytochrome c. It is closer to the spec- 
trum of cytochrome f (a modified cyto- 
chrome c), which is peculiar to photo- 
synthetic cells. However, dark-grown 
Euglena are not photosynthetic but, as 
already indicated, resume photosyn- 
thesis when brought back into the light. 

It was also determined that there is 
five times as much cytochrome in the 
light-grown as in the dark-grown Eu- 
glena. Since Euglena grown in the dark 
are nonphotosynthetic, this cytochrome 
may be part of the respiratory electron 
transport mechanism. If so, this cyto- 
chrome should also be present in the 
photosynthetic organisms, but its spec- 
trum would be masked due to its low 
concentration. However, the similarity 
between the absorption spectra of 
this cytochrome: and of the photosyn- 
thetic cytochrome f indicates that fur- 
ther studies are needed to elucidate the 
functional role that these enzymes play 
in the mechanism of photosynthesis 
(9). 

J. A. Gross 
J. J. WOLKEN 
Biophysical Research Laboratory, 
Eye and Ear Hospital, University 
of Pittsburgh School of Medicine, 
Pittsburgh, Pennsylvania 
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Association Affairs 


AAAS Finances: Report for 1959 


The 1959 income of the Associa- 
tion for normal and continuing operat- 
ing expenses was, for the first time, 
over $1 million. The exact amount was 
$1,184,493.81. This sum came from 
the following sources: 


Annual dues paid by mem- 

bers $ 438,742.42 
Money transferred from 

Investment Account to 

pay for subscriptions for 

emeritus and life mem- 


bers 8,810.25 
Subscriptions to Science by 

nonmembers 75,628.14 
Sales of single copies and 

back issues 3,306.83 
Advertising in Science 440,169.17 
Sales of symposium vol- 

umes 51,431.75 
Annual meeting: registra- 

tion fees, exposition 

space, advertising in pro- 

gram, and contributions 44,378.92 
Income from investment of 

funds not needed in 

checking account 23,108.16 
Rental income from third 

floor and garage 20,631.93 
Allowance for expenses in- 

curred in administering 

grants © 64,978.42 
Miscellaneous receipts 13,307.82 
Total $1,184,493.81 


These receipts amounted to $146,- 
017.39 more than the operating ex- 
penses, chief items of which were: 


Printing and editing Sci- 


ence $ 581,739.74 
Cost of selling advertising 

in Science 110,042.29 
Cost of symposium vol- 

umes sold during the year 29,801.55 
Expenses of the annual 

meeting 40,947.91 
Allowances ($1 per mem- 

ber) to Pacific, South- 

western and Rocky 

Mountain, and Alaska - 

Divisions 8,848.00 
Expenses of AAAS sections 5,026.21 
Board of Directors’ meet- 

ings 5,109.46 
Meetings of committees 4,943.36 
Administrative and general 

expenses 45,987.16 
Business office: salaries and 

other expenses 97,585.74 
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Circularization of new 
members (exclusive of 


salaries) 12,374.90 
Building maintenance 41,524.05 
Real estate taxes 13,228.34 
Depreciation allowance on 

building 23,519.16 
Depreciation allowance on 

equipment 8,742.18 
Miscellaneous other ex- 

penses 9,056.37 
Total $1,038,476.42 


In addition to the excess of income 
over expenses of $146,017.39, the table 
of expenses shows that $32,261.34 was 
set aside as a depreciation allowance 
for building and equipment. 


Comparison of 1959 with 1958 


Receipts in 1959 were $191,989.78 
greater than in 1958. Over $111,000 
of that increase was attributable to an 
increase in advertising revenue. 

Expenses exceeded those of 1958 by 


. $83,349.18. Most of the difference re- 


sulted from increased expenses of print- 
ing and editing Science and the cost 
of selling advertising in Science. 

Part of the difference between the 
1958 and 1959 excess of income over 
expenditures resulted from a change in 
bookkeeping procedures. In prior years, 
expenses of printing symposium vol- 
umes were recorded on a cash basis 
when the expenses were incurred. Re- 
ceipts from the sale of symposium 
volumes were also recorded on a cash 
basis as sales occurred. Depending upon 
the number of symposium volumes 
published and the time of year when 
they became available for sale, this 
procedure sometimes resulted in an 
apparent profit or an apparent loss 
that had little relationship to the true 
state of affairs over a several-year 
period. During 1959 the symposium 
expense records were put on an ac- 
crual basis. The 1959 income and ex- 
pense record is therefore, in this re- 
spect, not comparable with the records 
of earlier years. Had this change in 
procedure not been made, expenses 
for 1959 would have been $39,588.70 
larger, and the excess of income over 
expenses, smaller by that amount than 
the figure given above. Had this change 
in bookkeeping procedure not been 
made, the excess of income over ex- 


penses would have been $106,428.69, 
in comparison with the 1958 figure of 
$37,376.79. 


Grants Administered during 1959 


Funds from grants received during 
1959 or held over from earlier years 
amounted to $1,080,721.52. Grant 
funds expended during the year 
amounted to $881,687.33. Unexpended 
grant funds amounting to $2910.96 
were returned to the donors, leaving an 
unexpended balance to carry over into 
1960 of $196,123.23. 

The largest grant administered was, 
as in 1958, for the Traveling Science 
Libraries administered by the AAAS 
and supported by the National Science 
Foundation. Traveling libraries of sci- 
ence books were distributed to 1700 
high schools in the 1959-60 school 
year. A similar program of traveling 
libraries for elementary schools was 
started, with sets of the elementary 
libraries distributed to 800 schools. The 
total amount of money available for 
the traveling libraries during the year 
was $658,962.51. Expenses amounted 
to $641,842, leaving a balance of 
$17,120.51. 

The next largest grant account was 
for the expenses of the first Interna- 
tional Oceanographic Congress. The 
Association started the year with a 
deficit of $3179.15 in this account, re- 
ceived $112,517.98, spent $104,118.82, 
and ended the year with a balance of 
$5220.01. 

The third largest grant account was 
for the Science Teaching Improvement 
Program, to which the Carnegie Corpo- 
ration has been giving support. The 
sum of $82,874 remained in this ac- 
count at the beginning of the year, and 
during the year the Association re- 
ceived from the Carnegie Corporation 
$83,333, making a total of $166,207. 
Expenses for 1959 came to $62,645.87, 
leaving a balance of $103,561.13. 

During 1959 the Association also 
received from the Carnegie Corpora- 
tion $81,000 to support a study of 
certification of high school science and 
mathematics teachers. The study is be- 
ing conducted by the National Asso- 
ciation of State Directors of Teacher 
Education and Certification but is under 
the sponsorship of the AAAS. The pro- 
gram was started in the fall of 1959. 
Expenses in 1959 were only $2056.44, 
leaving a balance of 78,943.56. 

Other amounts were received dur- 
ing 1959, or balances were held over 
from 1958, for a variety of other ac- 
tivities, some of which were completed 
during the year, others of which have 
continued into 1960. 

The $788.80 remainder of a grant 
from the Carnegie Corporation to sup- 
port two small conferences on testing 
and guidance of students was returned 
to the Carnegie Corporation. 
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The $6916.02 balance of a grant of 
$9000 from the Rockefeller Founda- 
tion to support a study by Margaret 
Mead and Rhoda Metraux of the atti- 
tudes of students was wholly expended. 

In the account of a grant from the 
National Science Foundation, there 
remained $2932.69 with which to pay 
the expenses of a lecture series for 
scientists in the Washington, D.C., 
area. During the year the Association 
spent $810.53 from this account and 
returned the remainder to the National 
Science Foundation. The lecture series 
is being carried on by the National 
Science Foundation without AAAS as- 
sistance. 

Under contract with the National 
Science Foundation, the AAAS se- 
lected several hundred high school 
science and mathematics teachers who 
were deemed qualified for graduate 
work in the fields in which they are 
teaching and who were recommended 
to the National Science Foundation 
for fellowships for one, two, or three 
summers of graduate work. At the be- 
ginning of 1959 there was a deficit in 
this account of $11,453.45. The con- 
tract funds received from NSF during 
the year amounted to $38,619.82. Ex- 
penses for the year were $38,917.43, 
leaving at the end of the year a deficit 
of $11,751.06. Work on this program 
is concentrated in the period from No- 
vember through March. The deficit at 
the end of 1959, like the one of a year 
earlier, merely means that expenses 
had been incurred for which the As- 
sociation had not yet been reimbursed. 
Reimbursement from NSF is on a cost 
basis. 

From the Westinghouse Educational 
Foundation the Association received 
$7500 to support two annual awards 
in newspaper and magazine science 
writing, the expenses associated with 
announcing these awards and selecting 
the winners, and the expenses incurred 
in giving a dinner for the National 
Science Writers Association at which 
the award winners are announced. The 
amount was wholly expended. 

The Association received a grant of 
$7500 from the Asia Foundation with 
which to send sets of science books to 
Southeast Asia. The expenses during 
the year amounted to $5329.78, leaving 
a balance of $2170.22. 

From the Asia Foundation the Asso- 
ciation also received $3000 with which 
to provide subscriptions to Science for 
scientists living in Asia or to help 
Asian scientists resident in the United 
States attend the Association’s annual 
meeting. Expenses during the year came 
to $1371.66; the balance remaining at 
the end of the year was $1628.34. 

In March of 1959 the Association, 
in collaboration with the Alfred P. 
Sloan Foundation and the National 
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Academy of Sciences, conducted a 
Symposium on Basic Research. Most 
of the expenses were borne directly by 
the Sloan Foundation; the AAAS was 
reimbursed for those it incurred by a 
grant from the Sloan Foundation: 
$9200.90 was received during 1959, 
$769.48 after the end of the year. 


Investment Account 


Investment funds of the Association 
are handled separately from grants and 
from funds for current operations. In- 
vestment funds at the end of 1959 
amounted, at current market prices, to 
$819,327.76. At the end of the year 
this amount was invested as follows 
(all figures are in terms of market 
price as of 31 December 1959): 


U.S. Government bonds 

and notes $210,931.26 
Industrial bonds 179,387.50 
Preferred stocks 35,103.75 
Common stocks 393,905.25 
Total $819,327.76 


This amount includes $197,916.61 
of current funds not required for oper- 
ating expenses and also includes $40,- 
180.95 as the endowment of the Gor- 
don Research Conferences. 

During the year the Association 
received $27,518.48 from dividends 
and interest on investments. This in- 
come amounted to a return of about 
3.7 percent on the book value of the 
securities. The yield in terms of market 
value amounted to about 3.4 percent. 
The Association also realized a net gain 
on the sale and exchange of securities 
of $34,287.22, making a total income 
from the investment portfolio of $61,- 
805.70. This amount was distributed 
as follows: 


For investment counsel and 


cost of servicing securities $ 2,774.19 
To endowment, reserve, and 

prize funds 41,452.38 
To current account 13,808.01 
For Gordon Research Con- 

ferences, Inc. 3771412 
Total $61,805.70 


Of the amount for the Gordon Re- 
search Conferences, $1399.21 was 
transferred to the operating account of 
the Conferences; the balance was 
added to the sum invested on their 
behalf. The amount for the current 
account forms part of the $23,108.16 
income from investment mentioned 
above in the first table. 

Most of the amount for endowment, 
reserve, and prize funds was added to 
the invested balances. The following 
allocations were made: 


Transfer to operating fund 
for life and emeritus mem- 


bers $ 8,810.25 
Grants to academies of sci- 
ence 8,585.50 


Expenses of Newcomb Cleve- 


land Prize 350.00 
Award and expenses of Socio- 

Psychological Prize 1,350.00 
Increase in endowment, 

reserve, and prize funds 22,356.63 


The endowment funds also grew by 
$9866.50, through fees of new life 
members and other cortributions. 


Consolidated Balance Sheet 


At the end of 1959, the consolidated 
balance sheet of the Association, which 
includes both operating and_ invest- 


ment funds, showed the following 
assets: 
Cash on deposit $ 203,105.56 
Investments at quoted mar- 

ket price (including not 

only the “investment” 

account but also operat- 

ing funds invested in 

short-term government 

securities) 1,211,922.00 
Land 115,875.00 
Building (less depreciation) 699 694.87 
Equipment (less deprecia- 

tion) 65,486.62 
Money owed to the Asso- 

ciation 104,434.00 
Inventory of symposium 

volumes 58,094.56 
Deferred expenses 2,398.95 
Total $2,461,011.56 


These assets were partially offset by 
the following liabilities: 


Prepaid dues and subscrip- 
tions for which members 
and other subscribers had 
not received Science or 


other services $387,679.67 
Unexpended . balance of 

grants from National 

Science Foundation, Car- 

negie Corporation, Asia 

Foundation, and others 196,123.23 
Academy grants allocated 

but not as yet disbursed 6,637.69 
Accounts payable to others 92,090.73 
Remainder of mortgage on’ 

building payable in 6% 

years 121,899.49 
Retirement reserve 3,219.68 
Held for Gordon Research 

Conferences 41,620.27 
Total $849,270.76 


The difference between assets and 


liabilities represents the Association’s : 


net worth. At the end of 1959, the net 
worth was distributed as follows: 


Endowment funds: 


For research $ 216,956.13 
For general purposes 

(used to pay subscrip- 

tion costs for life and 

emeritus members) 223,259.28 
For the Newcomb Cleve- 

land Prize 29,763.91 
For the Socio-Psycho- 

logical Prize 31,212.18 
For creating emeritus 

life memberships 5,371.78 
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Kodak reports on: 
0.00 new dimensional stability in recording film...tinging the stream 
0.00 
6.63 
by 
life 
He has always thought 
a pick was the tool 
with which the 
ated Erie Canal was dug. 
hich 
vest- 
ving 
5.56 He thinks “D Max’”’ 
is the name of a guy who 
4 might have been called 
“Dave” but wanted 
a classier handle. 
2.00 
15.00 Dr. F. W. Spangler (left) meets R. C. Hilton, senior geophysicist in charge 
14.87 of geophysical data processing for Shell Oil Company, Houston. Purpose 
of the visit is to familiarize Dr. Spangler directly with the ideal charac- 
teristics which Shell desires in a polyester recording film for use in the 
36.62 Reynolds Plotter. Dr. Spangler is an assistant superintendent of Kodak's 
ai Film Emulsion Division. 
oa With the switch to thin, rugged Estar Base that eliminates learned plenty from him and from others with other instru- 
94.56 | troublesome dimensional change, Fred Spangler had to de- mentation and other perceptual patterns of translating pho- 
8.95 | cide what inherent maximum density to give the new Kodak tographic images into technical intelligence. 
11.56 | binagraph Recording Film. Dick Hilton needs more from a 
film than that it shouldn’t be troublesome. He doesn’t talk Eastman Kodak Company, Photorecording Methods Division, 
t by } Fred’s “D Max” language. He seeks a certain appearance to N. glad a 
1ca uestions abou e new a In, rai 1 
which | his perceptual process best Tesponds in picking % (Estar Base), such as who sells it and how te hendle it bat paps no 
pick” from the corrected cross-section of the deep geologi- purpose in spilling a lot more words about it when all you have to do, 
cal formation which the Plotter puts on the film. Spangler if you are interested, is get some and see whether it suits you. 
know what’s wrong with the way the blood streams. Dyes are 
79,67 | Dye for the heart sometimes used to trace underground streams of water. 
We make a dye that has an absorption peak where the ab- Blood is already colored. Moreover its color depends on 
sorption curves cross for oxygenated and reduced hemo- where it has been last. To add another color at a given point 
globin. The strange consequence of this bit of trivia is that in the circuit, to measure this color automatically at some 
23.23 lives are being saved. Bad hearts are rebuilt. other point, and to calculate blood volume from the dilution 
Though the art of heart surgery is hard to teach through of the color require the heart men to back their incredibly 
37.69 | advertising columns, we hope some unforeseeable good talented fingers with a little optical physics and adult habits 
90.73 | might come from mentioning the dye to a wider scientific of mathematical thought. It was clever to simplify the equa- 
circle than knows it now. tions and raise sensitivity by centering dye absorption and 
Its molecule was constructed like this photocell response at a wavelength where arterial and venous 
99.49 blood absorb light equally and weakly—cleverer even than 
19.68 CH, CH CH; CH; the previous choice of Evans Blue, which just looks different 
made a oS Things happen fast. A quick shot of indocyanine green at 
70.76 @ C=CH~—CH=CH—CH=CH—CH=CH-—C f3 safe dilution goes in. A few seconds later the 8000A absorp- 
and NY ~§ tion, as a galvanometer plots it on photorecording paper, 
‘ changes for a few more seconds. The shape of the plot tells 
e net 24 7 os the story to a man who has learned how to figure it out. 
SO3Na No toxic penalties have been noted. The patient does not 
change color. The dye appears to be rapidly and completely 
by an interesting man who admires cats, writes warmly and _— ound to blood albumin. It is quickly taken up by the healthy 
56.13 | well of the music of Brahms, and has supervised the synthesis _ liver and all excreted in bile. The unhealthy liver takes sig- 
of an average of one new dye a day during the 30-odd years _ nificantly longer. Therefore there is a prospect of eventually 
we have enjoyed the good fortune to retain him inouremploy. _USing it to detect unhealthy livers. 
59,28 | , When a certain distinguished medical investigator asked ‘use and dtributed by, the pharmarcutical 
for a dye that peaks sharply at 8000A ary the infrared, our man eae of Hynson, Westcott & Dunning, Inc., Baltimoce 1, Md. If you 
63.91 | Went to work and produced indocyanine green. ask us anything more, we shall just pass your inquiry on to them, 
Before these heart men undertake a repair job, they must so you might as well write direct. 
ieee This is another advertisement where Eastman Kodak Company probes at random for mutual interests 
71.78 and occasionally a little revenue from those whose work has something to do with science 
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Association funds invested 
in land, building, and 


equipment 759,157.00 
Unallocated reserve 265,967.29 
Unrealized appreciation in 

value of securities 80,053.23 
Total $1,611,740.80 


Auditor’s Report 


C. P. Graham and Company, certi- 
fied public accountants, audited the 
1959 report, as they have the financial 
reports in past years. The tables pre- 
sented above differ in form from those 
included in the auditor’s report, and 
the explanations of sources of income 
and nature of expenses are usually 
given in greater detail. In a few in- 
stances, items have been reclassified 
from the auditor’s report to provide 
more meaningful grouping. Except for 
such rearrangements, there are no dif- 
ferences between the figures presented 
here and those reported in the audited 
account, to which was attached a letter 
ending: “In our opinion the accom- 
panying statements present fairly the 
financial position of the American As- 
sociation for the Advancement of Sci- 
ence as at December 31, 1959, and the 
results of its operations for the year 
ended on that date, and were prepared 
in conformity with generally accepted 
accounting principles applied on a 
basis consistent with that of the pre- 
ceding year, except for the change, 
which we approve, in recording the 
inventory of symposium volumes. Re- 
spectfully submitted, G. P. Graham 
and Company, by G. R. Bowers.” 

DaAEL WOLFLE 
American Association for the 
Advancement of Science 


Forthcoming Events 
August 


28-1. American Inst. of Biological Sci- 
ences, annual, Stillwater, Okla. (H. T. Cox, 
AIBS, 2000 P St., NW, Washington 6) 


The following 20 meetings are being 
held in conjunction with the AIBS meet- 
ing at Stillwater, Okla. 

American Bryological Soc. (G. J. Iken- 
berry, Dept. of Botany and Plant Patholo- 
gy, Oklahoma State Univ., Stillwater) 

American Fern Soc. (U. T. Waterfall, 
Dept. of Botany, Oklahoma State Univ., 
Stillwater) 

American Microscopical Soc. (R. W. 
Jones, Dept. of Zoology, Oklahoma State 
Univ., Stillwater) 

American Soc. for Horticultural Science. 
(D. G. White, Dept. of Horticulture, Okla- 
homa State Univ., Stillwater) 

American Soc. of Limnology and Ocean- 
ography. (T. C. Dorris, Dept. of Zoology, 
Oklahoma State Univ., Stillwater) 

American Soc. of Plant Physiologists. 
(C. L. Leinweber, Dept. of Botany and 
Plant Pathology, Oklahoma State Univ., 
Stillwater) 
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American Soc. of Plant Taxonomists. 
(U. T. Waterfall, Dept. of Botany, Okla- 
homa State Univ., Stillwater) 

American Soc. of Zoologists (R. W. 
Jones, Dept. of Zoology, Oklahoma State 
Univ., Stillwater) 

Biometric Soc. (ENAR). (C. Marshall, 
Statistics Laboratory, Oklahoma State 
Univ., Stillwater) 

Botanical Soc. of America. (W. W. Han- 
son, Dept. of Botany and Plant Physiology, 
Oklahoma State Univ., Stillwater) 

Ecological Soc. of America. (A. Stebler, 
Oklahoma Cooperative Wildlife Research 
Unit, Oklahoma State Univ., Stillwater) 

Genetic Soc. of America. (H. Bruneau, 
Dept. of Zoology, Oklahoma State Univ., 
Stillwater) 

Mycological Soc. of America. (J. E. 
Thomas, Dept. of Botany and Plant Path- 
ology, Oklahoma State Univ., Stillwater) 

National Assoc. of Biology Teachers. 
(T. Overmire, 1709 Admiral Rd., Still- 
water, Okla.) 

Nature Conservancy. (A. Stebler, Okla- 
homa Cooperative Wildlife Research Unit, 
Oklahoma State Univ., Stillwater) 

Phi Sigma Soc. (D. E. Howell, Dept. 
of Entomology, Oklahoma State Univ., 
Stillwater) 

Phycological Soc. of America. (I. V. 
Holt, Dept. of Botany, Oklahoma State 
Univ., Stillwater) 

Society for Industrial Microbiology. 
(R. C. Allred, Central Research Lab., 
Continental Oil Co., Ponca City, Okla.) 

Society for the Study of Development 
and Growth. (R. W. Jones, Dept. of Zoolo- 
gy, Oklahoma State Univ., Stillwater) 

Society of Protozoologists. (D. W. 
Twohy, Dept. of Zoology, Oklahoma 
State Univ., Stillwater) 

Tomato Genetics Cooperative. (D. G. 
White, Dept. of Horticulture, Oklahoma 
State Univ., Stillwater) 


28-1. Association of American Geog- 
raphers, East Lansing, Mich. (M. F. Bur- 
rill, Office of Geography, Dept. of In- 
terior, Washington 25) 

28-1. Diseases of the Chest, intern. 
cong., Vienna, Austria. (M. Kornfeld, 112 
E. Chestnut St., Chicago 11, III.) 

28-2. Combustion, 8th intern. symp., 
Pasadena, Calif. (Office of Industrial As- 
sociates, California Inst. of Technology, 
Pasadena) 

28-2. International Pharmaceutical Fed- 
eration, Copenhagen, Denmark. (A. W. 
Tgnnesen, Bispebjerg Hospital, Copen- 
hagen, N.V.) 

28-2. International Soc. for the Welfare 
of Cripples, world cong., New York, N.Y. 
(D. V. Wilson, 701 First Ave., New York) 

28-3. Electron Microscopy, European 
regional conf., Delft, Netherlands. (A. 
L. Housink, Lab. v. Microbiologie, Julia- 
nalaan 67A, Delft) 

28-3. Histochemistry and Cytochemis- 
try, Ist intern. cong., Paris, France. (R. 
Wegmann, Institut d’Histochimie Medi- 
cale, 45, rue des Saints-Péres, Paris 6°) 

29-31. American Sociological Assoc., 
New York, N.Y. (D. R. Young, Russell 
Sage Foundation, 505 Park Ave., New 
York) 

29-31. Clinical Chemists (Canadian and 
American Societies), annual, Montreal, 


Canada. (E. Harpur, Montreal Children’s 
Hospital, Montreal) 


29-31. Electron Microscope Soc. of 
America, 18th annual, Milwaukee, Wis. 
(W. C. Bigelow, Dept. of Chemical and 
Metallurgical Engineering, Univ. of 
Michigan, Ann Arbor) 

29-31. Metallurgy of Elemental and 
Compound Semiconductors, Boston, Mass, 
(E. O. Kirkendall, AIME, 29 W. 39 St. 
New York 18) 

29-31. Water Quality Measurement and 
Instrumentation, PHS symp., Cincinnati, 
Ohio. (R. T. Hyde, Robert A. Taft Sani- 
tary Engineering Center, 4676 Columbia 
Parkway, Cincinnati 26) 

29-1. Ballistic Missile and Space Tech- 
nology, 5th symp., Los Angeles, Calif. (C. 
T. Morrow, Space Technology Labora- 
tories, P.O. Box 95001, Los Angeles 45) 

29-1. Mathematic Assoc. of America, 
41st summer, East Lansing, Mich. (H. M. 
Gehman, Univ. of Buffalo, Buffalo 14, 
N.Y.) 

29-2. Semiconductors, 5th intern. conf., 
Prague, Czechoslovakia. (M. Matyas, Inst. 
of Technological Physics, Cukrovarnicka 
10, Prague 5) 

29-3. American Mathematical Soc., natl. 
summer, East Lansing, Mich. (Miss L. 
Charron, AMS, Administrative Services, 
190 Hope St., Providence, R.I.) 


29-3. International Cong. on Low 


Temperature Physics, Toronto, Canada, , 


(IUPAP, 3, boulevard Pasteur, Paris 15°, 
France) 

29-3. International Conf. on Nuclear 
Structure, Kingston, Ontario, Canada. (L. 
G. Elliott, Atomic Energy of Canada, 
Chalk River, Ontario, Canada) 

29-3. Nuclear Structure, annual intern. 
conf., Kingston, Ontario, Canada. (L. G. 
Elliot, Atomic Energy of Canada Ltd., 
Chalk River, Ontario) 

29-16. World Forestry Conf., 5th, 
Seattle, Wash. (I. T. Haig, 5th WFC, 
Dept. of State, Washington 25) 

31-6. International cong. de Sociologie, 
19th, Mexico City, Mexico. (C. C. Zim- 
merman, 200 Emerson Hall, Harvard 
Univ., Cambridge 38, Mass.) 

31-7. Applied Mechanics, 10th intern. 
cong., Stresa, Italy. (F. Rolla, Consiglio 
Nazionale delle Ricerche, Ufficio Re- 
lazioni Internazionali, Piazza delle Sci- 
enza 7, Rome, Italy) 

31-7. British Assoc. for the Advance- 
ment of Science, annual, Cardiff, South 
Wales. (Secretary, BAAS, 18 Adam St, 
Adelphi, London, W.C.2, England) 


September 


i-3. Nephrology, 1st intern. cong, 
Geneva and Evian, Switzerland. (G. Rich- 
et, Hépital Necker, 149 rue de Sévres, 
Paris 15°, France) 


1-7. American Psychological Assoc. | 


Chicago, Ill. (L. F. Carter, 249 Mantua 
Rd., Pacific Palisades, Calif.) 

1-7. Nutrition, 5th intern. cong., Wash- 
ington, D.C. (M. O. Lee, 9650 Wisconsin 
Ave., Washington 14) 

2-5. Astronomical League, Haverford, 
Pa. (R. Dakin, 720 Pittsford-Victor Rd., 
Pittsford, N.Y.) 

3-10. International Cong. of Preventive 
Medicine and Social Hygiene, 8th, Bad 
Aussee, Austria. (A. Rottmann, Liechten- 
steinstrasse 32/4, Vienna 9, Austria) 

4-9. Cell Biology, 10th intern cong,, 
Paris, France. (M. Chévremont, Institut 
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GET YOUR ADVANCE COPY 


of the General Program of the 
AAAS New York Meeting 
by first class mail — early in December 


The General Program of the 127th Meeting of the AAAS in New York, 26-31 December 
1960, will be available to you, at cost, within the first week in December—whether you can attend 
the Meeting or not. 


re 


eo 


Program Content 


The two-session AAAS General Symposium, “Moving 
Frontiers of Science V’”—Speakers: Edward Anders, 
H. W. Magoun, George Wald, and H. H. Goldstine; 


Thomas Park, presiding. 


. The “Challenge to Science” evening with Sir Charles P. 


Snow, Theodore M. Hesburgh, and W. O. Baker; War- 
ren Weaver, presiding. 


. On “AAAS Day,” the three broad, interdisciplinary sym- 


posia—Plasma: Fourth State of Matter; Life under Ex- 
treme Conditions; and Urban Renewal and Develop- 
ment, arranged by AAAS Sections jointly. 


. The Special Sessions: AAAS Presidential Address and 


Reception; Joint Address of Sigma Xi and Phi Beta 
Kappa by Polykarp Kusch; the Tau Beta Pi Address; 
National Geographic Society Illustrated Lecture; and the 
first George Sarton Memorial Address by René Dubos. 


. The programs of all 18 AAAS Sections (specialized sym- 


posia and contributed papers) . 


. The programs of the national meetings of the American 


Astronomical Society, American Nature Study Society, 
American Society of Zoologists, History of Science So- 
ciety, National Association of Biology Teachers, Scientific 
Research Society of America, Sigma Delta Epsilon, So- 


Society of Systematic Zoology, and the Society of the 
Sigma Xi. 


7. The multi-sessioned special programs of the American 


10. 


Association of Clinical Chemists, American Astronauti- 
cal Society, American Geophysical Union, American 
Physiological Society, American Psychiatric Association, 
American Society of Criminology, Association of Ameri- 
can Geographers, Ecological Society of America, Myco- 
logical Society of America, National Science Teachers 
Association, New York Academy of Sciences—and still 
others, a total of some 90 participating organizations. 


. The four-session program of the Conference on Scien- 


tific Communication: The Sciences in Communist 
China, cosponsored by the AAAS, NSF, and ten so- 
cieties. 


. The sessions of the Academy Conference, the Confer- 


ence on Scientific Manpower, and the conference of 
the American Council on Women in Science. 

The sessions of the AAAS Cooperative Committee on 
the Teaching of Science and Mathematics, and of the 
AAAS Committee on Science in the Promotion of Hu- 
man Welfare. 

. Titles of the latest foreign and domestic scientific films 

to be shown in the AAAS Science Theatre. 
. Exhibitors in the 1960 Annual Exposition of Science 


ciety for General Systems Research, Society for the Study 


; and Industry—103 booths—and descriptions of their ex- 
of Evolution, Society for the History of Technology, 


hibits. 
Advance Registration 


Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival; (2) 
You receive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to 


. attend; (3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program. 
THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM 


la. 1) Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and 
all privileges of the Meeting (50¢ is for first-class postage and handling) . 


Ib. Enclosed is $2.50 for only the General Program. (It is understood that, if I should attend the Meeting later, the 
Badge-necessary for the privileges of the Meeting—will be secured for $1.00 more.) 
(check la or 1b) 


2. FULL NAME (Dr., Miss, etc.) 


(Please print or typewrite) (Last) (First) (Initial) 
3. ACADEMIC, PROFESSIONAL, OR 
(For receipt of General Program) 


(May be added later, after arrival) 
Please mail this Coupon and your check or money order for the total amount to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, NW, Washington 5, D.C. 
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EXCEPTIONAL OPPORTUNITY 


to acquire 


LABORATORY 


AND PILOT PLANT 


Convenient Long Island loca- 

tion. Ideally suited for many 

types of research and educa- 
tional purposes. 


49 LABORATORIES + 3 PILOT 
PLANTS +» CONFERENCE ROOMS 
LIBRARY + OFFICES + CAFETERIA 
MODERN POWER PLANT 
REFRIGERATING & AIR 
CONDITIONING EQUIPMENT 


23 ACRES 
102,000 SQ. FT. FLOOR SPACE 


Owner’s plan provides for a 

full commission to the recog- 

nized broker, payable if and 

when title closes. 

DETAILED INFORMATION 
ON REQUEST 


Acting as consultants 


7 DEY ST., NEW YORK 7, N.Y. 
DIGBY 9-2000 


¢ 
é 


Get UNITRON'’s FREE 
Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already | and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs, 


Contents include — 


¢ Observing the sun, 
moon, planets and 
wonders of the sky 
Constellation map 
Hints for observers 


Glossary of telescope terms 


| 


How to choose a telescope 
Amateur clubs and research 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET * BOSTON 9, MASS. 
Please rush to me, free of charge, UNITRON's new Observer's 
Guide and Telescope Catalog. 4F-1 


i Name 
Street 


City 


: 


State. 


Societies, 


dHistologie, 20, rue de Pitteurs, Liege, 
Belgium) 

4-9. Laurentian Hormone Conf., Mont 
Tremblant, Quebec, Canada. (Arrange- 
ments Committee, Laurentian Hormone 
Conf., 222 Maple St., Shrewsbury, Mass.) 

4-10. International Soc. of Orthopaedic 
Surgery and Traumatology, 8th cong., New 
York, N.Y. (A. Bailleux, Société de Chi- 
rurgie Orthopedique et de Traumatologie, 
34, rue Montoyer, Brussels, Belgium) 

4-10. World Cong. of Anaesthesiologists, 
Toronto, Canada. (R. ‘A. Gordon, 516 
Medical Arts Bldg., Toronto 5) 

4-14. International Societies of Hema- 
tology and Blood Transfusion, 8th cong., 
Tokyo, Japan. (S. Murakami, Blood Trans- 
fusion Laboratory, Japanese Red Cross 
Soc., Shibuya, Tokyo) 

5-7. Society for Biological Rhythm, 7th 
conf., Siena, Italy. (A. Sollberger, Dept. 
of Anatomy, Caroline Inst., Stockholm 60) 

5-8. Legal and Administrative Problems 
of Protection in the Field of the Peaceful 
Applications of Atomic Energy, intern. 
symp., Brussels, Belgium. (Communauté 
Européenne de l’Energie Atomique, rue 
Belliard 51-53, Brussels) 

5-9. Chemical Engineering (Czecho- 
slovak Chemical Soc.), Prague, Czecho- 
slovakia. (Technicka 1905, Prague-Dejvice, 
Czechoslovakia ) 

5-10. Microbiology of Non-Alcholic 
Beverages, Sth intern. symp., Evian, 
France. (D. A. A. Mossell, Intern. Assoc. 
of Microbiological Societies, c/o Central 
Inst. for Nutrition Research, Catherinjne- 
singel 61, Utrecht, Netherlands) 

5-9. Medium and Small Power Reac- 
tors, conf., Vienna, Austria. (International 
Atomic Energy Agency, 11 Kirntner Ring, 
Vienna 1) 

5-10. Operational Research, 2nd intern. 
conf., Aix-en-Provence, France. (Interna- 
tional Federation of Operational Research 
11 Park Lane, London, W.1) 
5-12. International Soc. of Bioclima- 


| tology and Biometerology, 2nd cong., Lon- 
| don, England. (E. M. Glaser, Dept. of 


| Physiology, 


London Hospital Medical 
College, Turner St., London, E.1) 

5-15. International Scientific Radio 
Union, London, England. (R. L. Smith- 
Rose, Radio Research Station, DSIR, Dit- 
ton Park, Slough, Bucks, England) 

5-17. Photogrammetry, 9th intern. cong., 
London, England. (J. B. P. Angwin, Intern. 
Soc. for Photogrammetry, 18 Cavendish 
Sq., London, W.1) 

6-7. Some Fundamental Aspects of 
Atomic Reactions, symp., Montreal, 
Canada. (J. C. Polanyi, Dept. of Chemis- 
try, Univ. of Toronto, Toronto 5, Canada) 

6-8. Nuclear and Radio-Chemistry, 
symp., Chalk River, Ontario, Canada. 
(R. H. Betts, Atomic Energy of Canada 
Ltd., Chalk River, Ontario) 

6-8. Society of General Physiologists, 
annual, Woods Hole, Mass. (J. W. Green, 
Rutgers Univ., New Brunswick, N.J.) 

6-17. Use of Radioactive Isotopes in 
the Physical Sciences and Industry, conf., 
Copenhagen, Denmark. (International 
Atomic Energy Agency, 11 Kirntner 
Ring, Vienna i, Austria) 

7-8. Canadian Textile Seminar, 7th, 
Kingston, Ontario. (J. M. Merriman, 
Textile Technical Federation of Canada, 
223 Victoria Ave., Westmount, P.Q.) 

(See issue of 29 July for comprehensive list) 


New Products 


_ The information reported here is obtained from 
manufacturers and from other sources considered 
to be reliable. Neither Sci nor the writer as- 
sumes responsibility for the accuracy of the in- 
formation. All inquiries concerning items listed 
should be addressed to the manufacturer. In. 
clude the department number in your inquiry, 


™ TRACKING ACCURACY CONTROL ACCEs- 
sory for the manufacturer’s infrared 
spectrophotometer provides automatic 
speed control and automatic period 
control. The speed control comes into 
operation % sec after the appearance 
of a photometric signal and slows the 
scanning to a speed proportional to the 
absorption down to a minimum 1/10 
that of normal scanning speed. The 
period control adjusts the period in 
response to photometric signals beyond 
preselected limits, thus producing a 
quiet curve in the transparent regions 
while preserving short-period response 
in the high-absorption bands. (Beck- 
man instruments, Dept. Sci678, 2500 
Fullerton Rd., Fullerton, Calif.) 


® PROJECTOR PRINTER is capable of 
producing prints up to 34 by 48 in. An 
electrostatic process is used to provide 
a finished print in 40 sec. The semi- 
conductor coated paper electro- 
statically charged by means of a co- 
rona bar that travels back and forth 
across the paper. Exposure to light dis- 
charges the illuminated areas following 
which toning powders are attracted to 
the image areas. The print is fixed by 
heat. (Keuffel and Esser Co., Dept. 
Sci681, Hoboken, N.J.) 


™ VACUUM GAGE series comprises four 
ionization - gage models, two with 
range from 10° to 10° mm-Hg and 
two with range 10° to 10° mm-Hg. 
The gages employ electrometer-type 
amplifiers with negative feedback. 
Zero drift is said to be less than +2 
percent in 24 hours. A protective cir- 
cuit operates a relay that opens the 
filament circuit when pressure rises 
above a present value adjustable from 
20 to 150 percent of full scale. (F. J. 
Stokes Corp., Dept. Sci684, 5500 Tabor 
Rd., Philadelphia, Pa.) 


™ PHOTOGRAPHIC PROCESSOR for 35-mm 
film measures 31% by 14% by 36% in. 
and weighs 120 lb without solutions 
or film. Operation is completely auto- 
matic and loading can be performed 
in daylight. All tanks are stainless 
steel. A thermostatic control provides 
controlled temperatures adjustable be- 
tween 68° and 150°F constant to 
+1°F. Processing rate is continuously 
variable from 0.5 to 6 ft/min. Up to 
400 ft of film may be processed with- 
out replenishing solutions. (Fairchild 
Camera and Instruments Corp., Dept. 
Sci685, 300 Robbins Lane, Syosset, 
N.Y.) 
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™ VOLTAGE MONITORING SYSTEM con- 
tains a switch-type magnetic amplifier 
for each of eight sensing channels, a 
d-c voltage reference unit and a resistor 
assembly. Indication is provided by the 
instrument when a deviation from 
nominal voltage is greater than a preset 
value; the indication is held until the 
voltage being sensed has become less 
than that value. Operating power is 
120 volts, 400 cy/sec. (Magnetic Con- 
trols Co., Dept Sci687, 405 Cambridge 
St., Minneapolis 26, Minn.) 


# ALARM SCANNER for millivolt and 
higher-level signals is said to be cap- 
able of scanning from 1000 to 20,000 
points per second with provision for 
adjustment of setting and tolerance on 
each input. Signals are accepted from 
thermocouples, strain gages, or resist- 
ances. Minimum common-mode rejec- 
tion at 60 cy/sec is 130 db. Input for 
each point consists of a winding on a 
magnetic amplifier. Scanning is effected 
by switching carrier power to each 
amplifier in turn by means of a solid- 
state matrix. Visible and audible alarms 
can be provided with alarm-point 
identification and memory. (San Diego 
Scientific Corp., Dept. Sci689, 3434 
Midway Drive, San Diego 10, Calif.) 


® CAPACITANCE BRIDGE measures from 
0.002 to 1.000 pf with accuracy said 
to be *+0.2 percent. Operation of the 
completely self-contained instrument is 
based on a_ transformer  ratio-arm 
bridge operating at 1 kcy/sec. The 
technique requires only one capacitive 
and resistive standard. (Marconi In- 
struments, Dept. Sci686, 111 Cedar 
Lane, Englewood, N.J.) 


" FRACTION COLLECTOR transfers frac- 
tions from the carrier gas of a gas 
chromatograph directly into an ultra- 
micro cavity type infrared absorption 
cell. The fraction collector consists of 
a glass condenser, the bottom end of 
which opens into the neck of the infra- 
ted cell. In operation the lower portion 
of the collector is placed in a coolant 
such as solid CO: and acetone. The 
unit is designed to fit directly into 
standard 15/16 in. centrifuge tubes 
to permit small samples to be moved 
from the condenser to the cell. (Con- 
necticut Instrument Corp., Dept. 
Sci691, Wilton, Conn.) 


MICROMINIATURE ELECTRIC LIGHT 
BULB is an incandescent lamp 0.015 in. 
in diameter and 0.062 in. long. The 
bulb is furnished with axial platinum 
leads 0.003 in. in diameter. Operation 
is on 1.5 volts with current of 15 ma. 
(Kay Electric Co., Dept. Sci680, 14 
Maple Ave., Pine Brook, N.J.) 

JOSHUA STERN 
National Bureau of Standards, 
Washington, D.C. 
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Letters 
“Of Mice and Mangun” 


About two years ago I set up a small 
laboratory and animal husbandry room 
in my barn in Mendham Township, 
New Jersey. It is back from a dirt road 
in a farming and residential area on an 
18-acre farm. On a complaint from one 
neighbor, I was found guilty of “hiring 
employees and raising animals for the 
purpose of doing research.” The area 
is also zoned to permit builders, con- 
tractors, physicians, surgeons, engi- 
neers, carpenters, hairdressers, and 
plumbers to conduct their offices and 
usual accessory activities. 

I applied for a variance following the 
limited interpretation of the zoning 
ordinance, and it was rejected despite 
the fact that only one of the 12 neigh- 
bors within 500 feet of my property 
lines was opposed, and despite the fact 
that a petition for a variance or a 
change in the wording of the ordinance 
was signed by 150 township property 
owners while an opposing petition re- 
ceived only eight signatures. 

At this point I decided to move else- 
where, and soon after I announced my 
decision, children began calling for free 
mice. Word spread, and a _ growing 
stream of children appeared. On Fri- 
day, 13 May, a reporter called. The 
conversation was quite short and in es- 
sence went as follows: 

Reporter (convulsed with laughter) : 
Dr. Mangun, is it true you are giving 
away white mice? 

G.H.M.: Yes, about 20 kids have 
come around and picked up a couple 
of hundred mice. 

Reporter: And is it true you are 
doing this for revenge against the town- 
ship because they forced you to close 
your lab? 

G.H.M.: Not at all. P’'ve given away 
lots of mice before and helped the kids 
set up feeding and growth experiments 
in the hope of stimulating their interest 
in biology, science, and medicine. Some 
of the children have spent many hours 
in my laboratory helping to care for 
the animals and watching or assisting 
with experiments. I did once jokingly 
remark that it would be a jolly sight as 
I drove my trail herd down main street 
on my way West, and just maybe a few 
of the critters might get lost. 

Reporter: Then is it definitely not 
true that you are doing this for revenge? 

G.H.M.: Of course not! [Then, after 
contemplating the situation in this new 
light] My only “revenge” will be to 
turn their children into biologists so 
they will amount to more than this 
generation. 

Reporter: Very good, Dr. Mangun. 
Goodbye. 

The resulting story went critical the 
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A partially purified 
preparation from 

hog kidney, based on 
the method of 
Spackman, Smith, 
Brown, and Hill 

in Biochemical 
Preparations Vol. 6, 
page 35 (edited by 

Vesting and 
Published by John Wiley 
& Sons in 1958). 


Sold as a lyophilized 
product, 5 mg. per 
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structure studies. 
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following morning, and shortly there- 
after my barn went intensely paramag- 
netic (kiddophilic and mammaphobic). 
It took me 10 days to crawl out from 
under the crowd. Meanwhile the press 
forged two versions of the story—the 
humorous side captioned by such head- 
lines “Pied Piper Sends ’em Back,” 
“Science at Work.” “Researcher Aveng- 
ed with Mouse-ola,” “One Jolly Hick- 
ory Dickory Doc,” “Of Mice and Man- 
gun,” “Doc Makes Town Crawl,” and 
“Mangun, Merry Mouse Man of Mend- 
ham.” No one thought to call me the 
Pied Pipetter. Except for the original 
story in the Newark News, all versions 
edited out the only in my original 
statement and used the statement out 
of context. 

Some papers ignored the tongue-in- 
cheek vein of the original story and 
quoted me as saying I was taking re- 
venge against the township. I have nev- 
er made any such statement. Retri- 
bution is proceeding sanely by due 
democratic process. 

I have learned the hard way that re- 
search is looked upon by some as “just 
a way to make a buck.” In part this 
may be due to the confusion existing 
in the mind of the public as to the 
distinction between basic scientific re- 
search, applied research and technol- 
ogy, and manufacturing laboratories. 
Fear and distrust of the scientist were 
also abundantly evident in the attitude 
of a few of the objectors, who had some 
almost amusing Frankensteinian qualms. 

Weil, it’s been fun and most educa- 
tional to operate a laboratory on an 
isolated farm. At the same time I have 
obtained a lot of very interesting data 
on enzymes and analgesics. However, 
I would reccommend that anyone set- 
ting up a private research laboratory 
seriously consider inventing a new 
name for it—for instance, a “knowl- 
edge studio.” 

GEORGE H. MANGUN 
Schoolhouse Lane, 
Morristown, New Jersey 


The Chinese Chestnut 


I noted with interest the photograph 
of Chinese chestnut nuts, bur, and 
leaves on the cover of the 25 March 
issue of Science [131 (1960)]. 

I have a slight criticism to make 
about your statement about the Chinese 
chestnut. You say that widespread 
planting of the Chinese chestnut “is 
bringing back the chestnut to the Amer- 
ican scene.” It is true that we again 
have nut-producing trees of the chest- 
nut growing in this country, but the 
Chinese chestnut is very different in 
its habit of growth from the American 
chestnut, and it will never replace the 
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native tree. The American chestnut was 
one of our greatest timber species. It 
was a tall, stout-growing tree whose 
wood found many uses, particularly for 
telephone poles. The Chinese chestnut 
is almost a shrub in comparison. It is 
a small-growing tree of unimpressive 
potentialities as a timber tree. It will 
never find its way into our native 
forests. Its best use is as an orchard or 
lawn tree. 

Incidentally, the poetic phrase “Un- 
der the spreading chestnut tree” re- 
ferred to the horse chestnut, a beautiful 
tree which fortunately is still with us. 

ROBERT RODALE 

“Organic Gardening and Farming,” 
Emmaus, Pennsylvania 


Robert Rodale’s statement that the 
Chinese chestnut will never replace the 
American species as a timber tree is 
correct. In our description of the cover 
illustration we did not have the space 
to point out that “bringing back the 
chestnut to the American scene” re- 
ferred to the production of nuts and 
not to timber. However, Rodale is some- 
what misleading when he says the Chi- 
nese chestnut is “almost a shrub” in 
comparison with the American. We 
know of Chinese chestnut trees that 
have a trunk more than 2 feet in di- 
ameter and are more than 50 feet tall. 
It is true that the tree does not gen- 
erally have a straight central trunk, 
and the top is usually spreading and 
rounded. 

J. W. McKay 
F. H. BERRY 
Crops Research Division, 
U.S. Agricultural Research Service, 
Beltsville, Maryland 


More on Stochastic Models 


This note is concerned with a criti- 
cism of some of the remarks made by 
N. E. Manos in his recent letter [Sci- 
ence 131, 1400 (1960)]. Although 
Manos did not give an indication of 
what he meant by the much abused 
term deterministic, I assume that he 
meant it in the sense of entailing a 
necessary logical relation between the 
members of a class of prescribed 
characteristics. The latter is in keeping 
with E. Nagel’s definition of determinis- 
tic [Phil. and Phenomenolog. Research 
20, 291 (1960)]. 

By way of equilibrating Manos’ state- 
ment to the effect that many investi- 
gators in the physical sciences reject any 
research which is not deterministic, I 
wish to point out that much of contem- 
porary philosophy, physics, and elec- 
trical engineering is “process-minded”; 
this includes stochastic processes. Sure- 
ly, quantum mechanics with its expand- 
ing domains of intellectual inquiry and 


its materialistic yield of the transistor 
cannot be said to be unrealistic. The 
statistical model pulled together enough 
relevant facts long enough so that a 
human mind could make a significant 
prediction. The same may be said for 
the model of communications called 
“information theory.” Further fuel may 
be added to the fire when we consider 
D. Bohm’s remark, “we may say that 
the processes taking place in nature may 
have been found to satisfy laws that 
are more general than those of causality. 
For these processes may also satisfy 
laws of chance. . . .” [Causality and 
Chance in Modern Physics (Van No- 
strand, Princeton, N.J., 1957), p. 3]. 
Probably it is accurate to say that an 
exclusive use of only determinism or 
only statistics will make understanding 
of a scientific endeavor more difficult. 
Perhaps this is a useful principle of 
dualism in the interpretation of physics. 

Finally, as to Manos’ comment, “if 
the world is basically deterministic,” I 
am of the opinion that we should view 
the world with any model which is 
capable of exercising our brains, with 
some resultant esthetic pleasure, and 
which shows signs of allowing us to 
reap material rewards. 

A. A. MULLIN 

Electrical Engineering Department, 
University of Illinois, Urbana 


Terrestrial Ostracodes 


Ostracodes were recently described 
at a scientific convention, to a wife 
who was not a biologist, as ‘“micro- 
scopic clams each with a shrimp in- 
side.” For almost 200 years they have 
been known as living and as _ fossil 
aquatic bivalved crustaceans that in- 
habit fresh, brackish, and marine waters. 

Menzel [Arch. Hydrobiol. Planktonk. 
11, 478 (1916)] described ostracodes 
from wet moss, but the first known 
terrestrial species, Mesocypris terrestris 
Harding, 1953 [Ann. Natal Museum 
12, 359 (1953)] was described from 
ordinary damp forest humus obtained 
at an altitude of 500 feet in the Knysna 
forest, South Africa. The discovery 
of these terrestrial forms was incidental 


to the processing of soil samples in a | 


Berlese funnel in order to collect my- 
riapods and small arachnids. In a later 
paper, Harding [Bull. Natl. Inst. Sci. 
India No. 7. (1955), pp. 104-106] sug- 
gested that the water in the form of 
vapor in a humid atmosphere is suf- 
ficient to maintain the terrestrial ostra- 
codes. 

Chapman [Nature (Paris), No. 4706 
(1960), p. 121] recorded the presence 
of ostracodes of the same genus in New 
Zealand from six localities that range in 
elevation from 800 to 3200 feet and 
from a variety of environment, such as 
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A PACKAGE UNIT 
TISSUE CULTURE TUBE STUDIES! | 


t. Self-locking rack 5. Rubber stoppered tube 


2. PRECUT cover slides 6. Rubber stopper 
3. Short type tube 7. Silicone rubber stopper 


4. Screw cap tube ; ted 
WRITE FOR COMPLETE DETAILS | ‘ 
@ BELLCO GLASS INC. PHOTOVOLT T Corporation. 


DEPT. 55 — VINELAND, NEW JERSEY __95 Madison Avenue _ “New York 16, N. Y. 


Fast Accurate Weighing—Corrosion-Resistant—Economical 


Welch TRIPLE-BEAM TRIP-SCALE 


e Large Capacity - 1610 Grams (With Extra Weight - 2110 Grams) 
¢ Sensitivity to 0.1 Gram 


* Rugged, 
Compact Construction 
All Exposed Parts of 
Stainless Steel 
Wide-Range 
Serviceable 
Dependable 


No. 4048 
3 Graduated Scale Levels for easy reading. Riders move easily. One-Piece Beam Construction—Silver-Gray Hammerloid Finish 
Hard, Cobalite Knife Edges maintain true edge indefinitely. Rapid Zero Setting—Beam Arrest for faster weighing. 


Grooved Agate Bearings are protected against damage, yet 
highly resistant to corrosive action of laboratory fumes. 


W. M. WELCH SCIENTIFIC COMPANY 


No. 4048 LOW FORM, PRICE, WITH TWO EXTRA WEIGHTS ...$21.00 DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
No. 4048C. PLASTIC COVER, For No. 4048 ............. Each, $0.90 ———_——— ESTABLISHED 1880 
No. 4048W. EXTRA WEIGHT. For increasing the capacity Chi 10, Illinois, U.S.A 
4048 to 2110 grams Each, $1.45 1515 Sedgwick Street, Dept. E cage 16, 
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ordinary damp litter from podocarp- 
broadleaf forest, subalpine forest, and 
beech litter. She reported that the ani- 
mals can be extracted alive by slowly 
drying out litter in a Berlese funnel, 
with a water-jacket maintained at a 
temperature of 40°C and with the 
end leading into water. They can be 
kept in the laboratory on moist filter 
paper and fed on humus. The ostra- 
codes have survived total immersion in 
water in the laboratory for at least a 
week and can withstand drying out by 
closing the valves. The length of the 
ostracodes is recorded as from 0.56 to 
1.04 mm. 

There is a possibility that terres- 
trial ostracodes may be present also in 
the Northern Hemisphere. A record of 
terrestrial ostracodes in North America 
would be of interest to both zoologists 
and geologists. Because the presence of 
fossil ostracodes has hitherto been 
taken as evidence of an aquatic environ- 
ment, data on the frequency, distribu- 
tion, and ecology of terrestrial forms 
would have some bearing on paleoeco- 
logical interpretations. 

Researchers who examine extracts 
from Berlese funnels are asked to watch 
for possible ostracodes. I will be inter- 
ested to hear of any terrestrial ostra- 
codes found. 

I. G. SoHN 
U.S. Geological Survey, 
Washington, D.C. 


Oxygen Diffusion 


Scholander has recently described an 
experiment which demonstrated that 
the presence of hemoglobin in a wet 
membrane increased the diffusion rate 
of oxygen as much as eightfold over 
the rate through the same membrane 
when it contained only water [Science 
131, 585 (1960)]. Actually, Scholander 
measured only the change in ratio of 
the diffusion rates of oxygen and nitro- 
gen when hemoglobin was added to 
water. He interpreted his data as evi- 
dence for an increased diffusion rate 
resulting from the presence of hemo- 
globin. 

Although Scholander’s experimental 
data are not subject to argument, there 
is some question concerning his inter- 
pretation of these data. He interprets 
his data to mean that there is an in- 
crease in oxygen diffusion rate through 
a liquid containing hemoglobin com- 
pared with the same liquid free of 
hemoglobin. He then proceeds to de- 
velop a hypothesis to explain this in- 
crease in oxygen transport. 

In his experiment Scholander meas- 
ured the resistance to diffusional flow 
through three resistances in series. At 
the upper surface there was an air-liquid 
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interface; in the filter paper there was 
liquid; at the bottom surface there was 
a liquid-water vapor interface. The 
experiment showed that the sum of the 
three resistances decreased for oxygen 
diffusion (compared with nitrogen) 
when hemoglobin was added to the 
liquid in the filter paper. The experi- 
ment does not permit one to say that 
the oxygen-nitrogen diffusion ratio has 
increased in the liquid. It may well be 
that the increase is at one of the inter- 
faces. The problem of diffusion through 
a liquid-gas interface is not easily 
treated. A detailed description of the 
difficulties is given by R. W. Schrage in 
A Theoretical Study of Interface Mass 
Transfer (Columbia University Press, 
New York, 1953). 

A modification of Scholander’s pro- 
cedure would permit measurement of 
the diffusional resistance in the mem- 
brane alone. This could be done by 
filling the upper chamber with distilled 
water saturated with oxygen and nitro- 
gen at a given pressure. The lower 
chamber would be filled with deaerated 
distilled water. In this system there 
would be no phase interface. Samples 
of the water in the lower chamber 
could be analyzed for oxygen and ni- 
trogen content as a function of time. If 
the concentrations in the upper and 
lower chambers did not change much, 
then it would be evident that the bound- 
ary conditions are fairly simple, and the 
diffusion coefficient of the membrane 
and its liquid could be calculated with- 
out trouble. If the results of this experi- 
ment agreed with previous results, then 
indeed there would be evidence of a 
change in the diffusional resistance of 
water to oxygen when hemoglobin is 
added. It is equally likely, however, 
that the diffusional resistance at the 
liquid-air or liquid-vacuum interface 
would be changed. 

If the hemoglobin tended to diffuse 
away from the filter paper, the filter- 
paper unit could perhaps be made in 
the form of a sandwich in which only 
the center paper was impregnated with 
hemoglobin. 

To examine the changes at the inter- 
faces, two additional experiments could 
be performed. In the first, the upper 
chamber would be filled with water 
containing oxygen and nitrogen in so- 
lution. The lower chamber would con- 
tain an inert gas, such as helium or 
argon, at a pressure sufficient to pre- 
vent bulk flow of the water from the 
upper chamber. By this experiment one 
can find changes in the diffusional flow 
resistance at the lower interface. In 
second experiment, the lower chamber 
would be filled with deaerated distilled 
water while the upper chamber would 
contain oxygen and nitrogen in the gas 
phase. 

The experiments outlined above are 


all of the steady-state type. It may be 
interesting to compare the steady-state 
diffusion coefficients with the coef- 
ficients obtained from nonsteady-state 
measurements. Scholander’s apparatus 
could be used to do a “time-lag” meas- 
urement described by Barrer [J. Phys, 
Chem. 57, 35 (1953)], from which the 
diffusion coefficient can be calculated. 
Ideally, the steady-state and nonsteady- 
state diffusion coefficients are the 
same. Differences between the coef- 
ficients often shed light on the diffu- 
sion mechanism. 

In the experiments I have outlined 
above, it may be necessary to analyze 
for oxygen and nitrogen directly. | 
believe this could be done by gas chro- 
matography. 

IRVING Fatt 
Department of Mineral Technology, 
University of California, Berkeley 


I agree that it would be of great in- 
terest to devise an experiment which 
would avoid the complication of possi- 
ble interphase effects, and in fact a 
great deal of thought was given to this 
problem. Unfortunately, hemoglobin 
molecules diffuse too fast through a 
membrane to make promising a system 
such as that proposed by Fatt, and 
experiments on intact red cells seemed 
to be the nearest practicable approach. 
When smeared as a layer on the under 
side of the finest grade Millipore mem- 
brane, this layer showed the same en- 
hanced oxygen transport as a hemoglo- 
bin solution, and it was assumed that 
the entrance into and exit from the 
cells took place through a hemoglobin- 
free interphase—that is, through the 
cell membrane plus whatever saline so- 
lution covered the cells. 

Even if we were to assume that 
hemoglobin molecules in solution con- 
stitute part of the interphase, it would 
seem difficult to account quantitatively 
for the observed enhancement of oxy- 
gen transport. At a low pressure this 
may exceed diffusion by a factor of 8, 
and because we are dealing with a 
steady-state transport, each layer of the 
membrane transmits the same amount 
of oxygen. If we were to treat the 
system as diffusive flow through three 


resistances in series, as suggested by | 


Fatt, we might, for the sake of argu- 
ment, consider a surface layer of 
1-micron thickness to have zero resist- 
ance. This would still leave 148 mi- 
crons of solution to be traversed by 
diffusion, and it would seem that a 
specific interphase effect, if indeed 
there is such an effect, could hardly 
give enhancement of more than a few 
percent. 

P. F. SCHOLANDER 
Scripps Institution of Oceanography, 
University of California, La Jolla 
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Posttions OPEN 


POSITIONS OPEN 


SUPPLIES AND EQUIPMENT 


ENCYCLOPEDIA EDITOR 


éxcellent opportunity for man with academic 
or journalistic background in physics or 
chemistry who wishes career in publishing. 
We are looking for a permanent encyclo- 
pedia editor to rewrite articles and handle 
liaison with top men in the academic and 
industrial fields. Unusually attractive work- 
ing environment in Charlottesville, Virginia, 
the perfect setting for gracious living in a 
university atmosphere. Liberal benefit pro- 
gram and relocation expense allowance. 
Please send résumé and salary requirements 
to 


McGraw-Hill Encyclopedia of Science & 
Technology 


Box 3757 University Station 
Charlottesville, Virginia 


EXPERIMENTAL 
PSYCHOLOGIST 
Ph.D. 


Research in the behavioral areas 
affecting the performance of com- 
plex man-machine systems. 

This is an unusual opportunity 
with a large nationally known elec- 
tronics corporation, with headquar- 
ters in suburban New York City. 

BOX SM 1377 
125 W. 41 St. 
New York 36, N.Y. 


ORGANIC 


CHEMISTS 
And 


PHARMACOLOGISTS 


Excellent opportunities are available in the above 
sciences and allied fields for Ph.D.’s or equiva- 
lent with several years’ experience in pharma- 
ceutical research. Modern, expanding laboratories 
located in suburban Philadelphia. Salaries com- 
mensurate with experience. All inquiries will be 
kept confidential and will be answered promptly. 
Please send resumes to— 


Personnel Department 
WYETH LABORATORIES, Inc. 
P.O. Box 8299 — Philadelphia 1, Pa. 


Virologist and Tissue Culturist to participate in 
tumor virus program. Please state experience and 
salary desired. Box 167, SCIENCE. 8/12 


Pre- and postdoctoral fellowships in medical 
mycology to U.S. citizens. $1800 to an- 
nually, tax-free, tuition paid. Dependency allow- 
ances as required. Write Program Director, 


LITERATURE 
SCIENTIST 


Organic Chemist is required for a position 
in our Scientific Information Section. This 


evaluation of “published and of proprietary 
information. Writing skill would be an 
asset. Write stating qualifications 

salary desired to Personnel Department. 


WYETH 


Box 8299 Philadelphia 1, Pa. 
Pharmaceutical Devel t—Phar tical 
Chemist, Biochemist or Pharmacologist well 


versed in ethical and proprietary drug develop- 
ing, who has ability to write technical back- 
ground material, sales instructions and can exer- 
cise ingenuity in contributing to product devel- 
opment pr er Excellent opportunity for em- 
ployment of either laboratory or administrative 
talents. Send résumé and salary requirements to 
Box 160, SCIENCE. 


Scientific Mustrator. Experienced illustrator need- 
ed for Museum of Zoology at the University of 
Michigan. Applicants must have experience in 
biological specimen illustration for publication. 
Techniques should include pen-ink, various half- 
tone media, knowledge of photographic processes 
desirable. Permanent appointment offering attrac- 
tive starting salary and pleasant working condi- 
tions. Applicants should send résumé to Mr. R. K. 
Richards, Manager, Employment Services, Uni- 
versity of Michiga Administration Build- 
ing, Ann Arbor, 8/5 


Positions Open 
Effective 1 September 1960 
Rates net—No agency commission 

No cash discount 


Minimum ad: 1 inch. Ads over 1 inch will 
be billed to the nearest quarter inch. 


Frequency rate will apply only to repeat 
of same ad. No copy changes. 
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1 Mycology, Tulane University School ¥ 
Medicine, New Orleans, La. 


The Market Place 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


DISPLAY: Insertions must be at least 1 
inch in depth. Weekly invoices will be 
sent on a charge account basis—pro- 


vided that satisfactory credit is es- 

tablished. 

Single insertion $40.00 per inch 
4 times in 1 year 38.00 per inch 
7 times in 1 year 36.00 per inch 
13 times in 1 year 34.00 per inch 
26 times in 1 year 34.00 per inch 
52 times in 1 year 32.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 


SUPPLIES AND EQUIPMENT 


“From the hand of the veterinarian 


CHARLES RIVER CD 
(Caesarean derived) 
CHARLES RIVER SD 
(Sprague-Dawley descendants) 
CHARLES RIVER W 
(Wistar descendants) 


HYPOPHYSECTOMIZED RATS 


@ Only Charles River CD animals used 


@Rigidly controlled environment 
(same bldg.) birth to surgery. 


@ High speed surgery by graduate biologists. 
@10 years experience animal surgery. 
@ Overnight air service from Boston 


THE CHARLES RIVER BREEDING LABS 


1018 Beacon St., Brookline 46, Mass. RE. 4-2000 
Henry L. Foster, D.V.M., President 


HYPOPHYSECTOMIZED RATS 


“a to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill, 


vou THs FREE 
CATALOG FOR YOUR FILES Aaya 


Serums, antiserums and bloods ‘ 
of all kinds for technicians and tissue 
culture laboratories. No salesman will call. 


COLORADO SERUM CO. 
4950 York St.*MAin 3-5373* Denver 16, Colo, 


LABORATORY SERVICES 
for the 
FOOD and DRUG INDUSTRIES 
Drug Evaluation, Food Additive Studies 
Chemical and Biological Assays, 
Clinical Studies, Research 


LaWa.t & HARRISSON 
Div’ § 1921 Walnut St.. Philadelphia 3. Pa. LO 3-432 


Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
agen ave files you are willing to sell at high mar- 
et prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massachusetts 


GRASSLANDS 


Editor: Howard B. Sprague 1959 

6” x 9”, 424 pp., 37 illus., index, cloth. 

Price $9.00, AAAS members’ cash or- 

mg AAAS Symposium Volume 
o. 53. 


This volume is intended as a review of 
knowledge on many aspects of grass- 
lands resources. The 44 authors were 
selected by their own professional col- 
leagues as being particularly competent 
to present the respective subjects. 
Thirty-seven papers are arranged under 
these chapter headings: 


1. Sciences in Support of Grassland 
Research 

2. Forage Production 
Humid Regions 

3. Engineering Aspects of Grassland 
Agriculture 

. Forage Utilization and Related Ani- 
mal Nutrition Problems 


. Evaluation of the Nutritive Signifi- 
cance of Forages 


4 
5 
6. Grassland Climatology 


in Temperate 


. Ecology of Grasslands 
. Range Management 


British Agents: Bailey Bros. & Swinfen, Ltd., 
Hyde House, W. Central Street, 
London, W.C.1 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 


BOOKS AND MAGAZINES 
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MICROSCOPE 
432 
| 
Model WL 
al 
e 
1959 
e e e e 
‘loth. 
c A versatile, precision instrument 
lume 
s The latest optical and mechanical achievements are incor- 
“col porated in this Carl Zeiss Research Microscope WL. 
etent 
ee It is designed to meet today’s demands of the microscopist 
sland for versatility and comfort in manipulation. 
erate This microscope is well suited for microscopic observation 
_ in brightfield, darkfield, phase contrast, polarized light as well 
Ani- 
as incident light. 
gnifi- 

Write for free illustrated booklet describing this outstanding instrument. 
COMPLETE 
Iw 485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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Now, for the first time, automatic analysis of radioactive 


samples with counting rates as low as 2-3 cpm 


Low level C-14, P-32, and Sr-90 samples, pre- 
viously unmeasurable with automatic equip- 
ment, can be counted with high precision in 
Nuclear-Chicago's new Low Background Auto- 
matic Sample Changer. Unwanted interfering 
background has been reduced to only 2 counts 
per minute by extensive shielding and a unique 
‘“‘guard’’ which eliminates cosmic ray counts. 
High sensitivity is achieved by use of a new 
‘‘Micromil’’® window gas flow detector. 


nuclear-chicago 


CORPORA 


The low background permits a substantial cutin 
the amount of labelled reagent required in tracer 
work and greatly reduces measurement time. 
The entire system can be left unattended and 
printed data collected when convenient. And— 
if you already have a Nuclear-Chicago Automat- 
ic Sampler Changer, you can convert it at mod- 
est cost into the new Low Background Changer. 
For full information, please ask us to send our 
Bulletin C-115. 


345 E. Howard Ave., Des Plaines, Illinois” 
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